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Number  01 


TECHNICAL  RECORD  Of  PROJECT  CHANGE 

'Will iiUi. ia55aa;s55a5aag5^a^S5^^^s^=^=^==^^=^  '."rr'n  '  ■  . . 


la.  Project  Title:  noth  Fighter  Group,  Michigan  Air  Nat'onat  Guard,  Battle  Creek, 
Michiganl  _ _ _  --. 


1  1b.  Contract  No.:  43B*9d785C 

lc.  Task  Order  No.:  K-20  | 

I  Id.  iSOWDate:  February  3, 1934 

1e.  Affected  SOW  Task:  Task  OB  | 

1  If.  iDeacription  of  and  Justification  for  Change:  AcW  water  quality  parameters  to  I 
1  May  1994  round  of  groundwater  analyses  (see  attached)  1 

1 2a.  lertaelive  ^tait  Date:  2«/94 

2b.  End  Date:  | 

1  2c.  Impact  on  Overall  Projaci  ScheduIe/DeBverables:  No  impact 

i  3.  Estimated  Cost  impacts:  $4702  (see  attached) 

3a.  EsL  Labor  Hours;  N/A 

1  ..  - 

Est  Labor  Cost  | 

3b.  ksL  Pafsons/rr^:  N/A 

Est  Travel  Cost 

3c.  iSubcontiJclof  1:  $4702  (laboratory) 

lEsL  Sub  1  Cost 

3d.  ^ubeontrsietor  2:  N/A 

Est  Sub  2  Cost 

3e.  lOtoer  Dir^  Costs:  N/A 

;  I 

1  . .  _  .  .....  _ 

Est  ODCs  Cost 

e^TOTALCOST  $4702 

1  4a.  hequeateil  Action:  Approve  as  re<^ested 

u _ ^ _ 

4b.  Date  Needed: 

4c.  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  In  project 
cost,  schedule,  direcfion,  or  scope.  This  form  does  NOT  satisfy  Sect  3. 
’’Changeej'*  of  oontraet  Terms  and  Conditions. 

Date:  2f6/9S 


5.  Acknowle^ement  of  Receipt: 

HAZWRAP  Project  Manager  (micai  Qrify)-^//^-^  Pate: 


- - - ^ - - - - - - - 

6.  bisirtoiitioh  by  HAZWRAP 

^nsor 

Energy  Systems! 

GRPLdr  Buyer 

_ Project  Officer 

Hydro :  QA  i . 

Suboontractor. 

■  QC  1 

_  Project  Manager 

Number  03 
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TECHNICAL  RECORD  OF  PROJECT  CHANGE!  I 

"ta,  Profect  r»8e;  11  (Kh  Fighter  Group.  Michigan  Air  National  Guard,  Battle  Creek,  I 
Mlchhjan  - ^ - 1 

1b.  Contract  No.:  43B-S9785C 

1c.  Task  Order  No.:  K-20 

Id.  SOW  Date:  February  3, 1394 

1e.  Affected  SOW  Ta^  Task  08 

If.  Description  of  and  Justification  for  Change:  Add  all  metaie  included  in  the  | 

Michtoan  10  metals  list  to  Site  1  soil  analysis  (see  atladred)  ;  J 

Iza.  Effective  Start  Date:  2/Q/94 

2b.  End  Date: 

2c.  Impact  on  Overall  Project  Schedute/Deliverawes:  No  impact  | 

3.  Estimated  Cost  Impacts:  $  (seei  attached)  1  i 

3a.  Est.  Labor  Hours;  N/A 

Est.  Labor  Cost  i  | 

— 

3b.  Est  PereonsH’rips:  ^i/A 

Est  Travel  Cost  1 

3c.  Subcontractor  1:  $4,500 

Est  sub  1  Cost  $4,5^  (unburdened)  1 

3d.  Subcontractor  2:  N/A 

Est  Sub  2  Cost 

3e.  Other  Direct  Costs.  N/A 

Est  OOCs  Cost 

1 

EST.  TOTAL  COST  $^199  | 

1  4a  Reauested  Action:  Approve  as  requested 

_ 

4b.  Date  Needed:  2/13/95  | 

4C.  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  in  project  j 
cost,  schedule,  direction,  or  scope.  This  form  does  NOT  satisfy  Sect  3, 
"Changes,”  of  contract  Terms  and  Conditions. 

Submitted  by:  ^  ^  Date:  2/6/95  - 

'  •  J  . . . *  u  ^ 

5.  AcicnmMedgement  Of  Receipt 

HAZWRAP  Project  Manager  (Initial  Only)  ’  }  Da 

to:  2." 

6.  Distribution  by  HAZWRAP 

Energy  Systems: 

GRP  Ur  _  Buyer 

Spionsor: 

_ i  Project  Officer 

i 

Hydro  _QA _ 

Subcontractor: 

QC 

— 

Project  Manager  | 
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I 
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TECHNICAL  RECORD  OF  PROJECT  CHANGE 


1a.  Project  Title:  1 10th  Fighter  Group,  Michigan  Air  National  Guard,  Battle  Creek, 
Michigan  _ _ _ _ _ _ 


1b.  Contract  No.:  43B-99785C 

Id.  SOW  Date:  February  3,  1994 


1c.  Task  Order  No.:  K-20 _ 

1e.  Affected  SOW  Task:  Task  09  (Rl 
Report  _ 


If.  Description  of  and  Justification  for  Change;  Add  the  Area  of  Concern  B  soils, 
investigated  during  the  PA/Si,  into  the  Site  1  Remedial  Investigation  risk 
assessment.  Include  the  AOC  B  soil  risk  assessment  into  the  Remedial 
Investigation  report.  _  _ 


2a.  Effective  Start  Date:  5/1/95 


2b.  End  Date: 


2c.  Impact  on  Overall  Project  Schedule/Deliverables:  No  impact 


3.  Estimated  Cost  Impacts:  see  following  breakdown _ 

3a.  Est.  Labor  Hours:  24  1  Est.  Labor  Cost;  $1,000 


3b.  Est.  Persons/Trips; — 


3c.  Subcontractor  1 : — 


3d.  Subcontractor  2;- 


3e.  Other  Direct  Costs: 


Est.  Travel  Cost  — 


Est.  Sub  1  Cost  -™ _ 


Est.  Sub  2  Cost  — 


Est.  ODCs  Cost  — 


EST.  TOTAL  COST  $1 ,000 


4a.  Requested  Action:  Approve  as  requested  _ _ _ 

4b.  Date  Needed: _ 

4c.  The  HAZWRAP  Project  Manager  is  notified  of  the  need  for  change  in  project 
cost,  schedule,  direction,  or  scope.  This  form  does  NOT  satisfy  Sect.  3, 
"Changes,"  of  contract  Terms  and  Conditions. 
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5.  Acknowledgeme^j^f  Receipt:  ^ 
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Sponsor: 

_ Project  Officer 

Subcontractor: 

_ Project  Manager 
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9JS13S3-;  P.ul 


The  Esrth  Technology 
Corporation 


Field  C/tange  Nc.  . 
^age . .  ,  I — o(. 


i  nGURE2>io  Refd  Change  Request 

P>oj.».-f  naiYia  _L1Q^  Pta  ,  AqO  ,  SATTI£  f iZiS^^roj^yt  MijtrhAf 


AppiicaWe  nonim^af  AL.  Vx3f 


Descttplionr  ■C'iivil  g>p  GyV-^  SCMv.wrplv'»'vJt^ 


\^'Zi  adcl 


Minor  change 
Requested  by; 


Major  change  i 


Major  project  impact  I  | 


Reason  teir  change:  ;  )  /T'  O  j 

tuSa  •tov><‘'gPR  Ur>ve  {xg/v<>v  icLt^.-y  ^  rtf'tfif  a.t  ^vU- ( 

4^.  ^  4qu,VK  t>(^  4r^  VTX>vjlj^ 

^  jCytOCo^  I  i  OuO-O^^/'a'Vvft-P..  OZvwfl-'  La  a.  Vwo  ^ 

?  Sh^-^-Pc.  ;  V'v^^A  4^-^  %wwa<L-J^ 

Recommended  disposition;  — •  '■^ 

->&i^irl iir- CwQ^-rovH-  tvS  **egftiw^  <r^C&<»>s 


innpac:  on:preseni  andjcomplclcd  work: 

_ i _ Si  j^iiU 


Accepted  ! 


feieaed  ! 


Signature . 


Accepted  Q]]  ajejected  Qj  Signature . 


3|«c^anager 


Profaci  OAA3C  Oflinr 


{A«quir0d  pnor  io  imptehienalion  o(  mapr  cnangas) 

Accepted  I  Rjejeci^d  \  ] 

Program  Manager 

Acceoteo  Q  R*e|ected  Q  Signature _ ^ _ 

1  Program  QA/QC  Offica/ 

(PtOquifed  pnor  to  Im^rirRcntation  of  covngas  wnft  major  pro jeet  impact)  y 

Aooroved  j_]  Rleiectftd  Qj  Signnture  ^d^iytL — — 


CLitNT  Pfoioci  Mahager 


final  Oispeattion- 


Signature  • 


v:e.«> 
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gy  The  E^nh  Technology  “e;d  change  No. 
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O_.scrip.;on;  _ _ 

W.U  \ae.  UutlxL  K>  t^LL^ 


■T'sCU^ 
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Minor  change 
Requested  by: 


Reason  ter change; 


Major  change  }  j 


>t _ ^COtV-eJ^  • 


Major  project  impact  I  | 


X  L. 
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— -b*^  ,  |^»«\  —  eL4 /e  btLt'l^r'S 
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‘  J  r 


^rx»vt.  /Sii 


Impact  on  present  and  completed  work:  . 
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Approved  [j  Rejected  [3]  Signature — 


Prcjea  O  AQC  Ottfcsr 


Pregram  Manager 
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Cl.£NT  Project  Mara^r 
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Table  B-1  Soil  Screening  Results  (continued) 
1 1 0th  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-1  Soil  Screening  Results  (continued) 
110th  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-1  Soil  Screening  Results  (continued) 
110th  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-1  Soil  Screening  Results  (continued) 
1 10th  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-1  Soil  Screening  Results  (continued) 
110th  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-1  Soil  Screening  Results  (continued) 
noth  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  B-2  Detections  of  Organics  in  Groundwater  Screening  Samples 
110th  FG,  MIANG,  Battle  Creek,  Michigan 
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Sample  location  •  D  indicates  duplicate  sample, 
(a)  No  entry  indicates  no  detection. 


EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  IGWl 


Submittal  Number  32565-  1 

Date  Sampled:  11/03/94  Time: 
Date  Received:  11/04/94  Time: 
Analysis  Date:  11/07/94 
Lab  Sample  No:  101952 


16:10 

08:00 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

Tetrachloroe thene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans -1,2- Dichloroe thene 

<1.0 

Trichloroethylene 

<1 . 0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

'age  29 


5555  Glenwood  Hills  Parkway  SE,  PC  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


ANALYTICAL  SERVICE 


LABORATORY  TESTS  RESULTS 
01/10/95 


JOB  NUMBER:  114420 


CUSTOMER  ::;  lEarth:  T^h 


ATTN:  Carol  Sm^ 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED _ _ 

WORK  DESCRIPTION. 


Sample  ID:  1GW14038  (106569) 
12/15/94  . 

11:30 

Project  ID:  110FG,  MIANG  / 


LABORATORY  I.D.. 
DATE  RECEIVED... 
TIME  RECEIVED... 
REMARKS . 


114420*0001 

12/27/94 

15:00 

Water 


TEST  OESCRIPTION 


Volatile  Organics  in  Water 

Dichlorodif luoromethane 

Chloromethane 

Vinyl  chloride 

Bromomethane 

Chloroethane 

Trichlorof luoromethane 

1.1- Oi chloroethane 
Methylene  chloride 
trans-l,2'Dichloroethene 

2 . 2 -  0 i ch I oropropane 
cis-1,2’Di chloroethane 
Chloroform 

Bromoch I oromethane 

1.1 . 1- Trichloroethane 
Carbon  tetrachloride 

1.1- Dichloropropene 

j  Benzene 

j  1, 2 -Di chloroethane 

!  Trichloroethene 

:  1,2-Dichloropropane 

I  Bromodi chloromethane 

Di bromomethane 
;  Toluene 

!  1,1,2-Trichtoroethane 

!  Tetrachloroethene 

1 . 3 -  D i ch I oropropane 
D i bromoch loromethane 

!  1,2-Dibromoe thane 

I  1-Chlorohexane 

I  Chlorobenzene 

'  1 , 1 , 1 ,2’Tetrachloroethane 

Ethylbenzene 
Xylenes  (o,m  &  p) 

Styrene 
Bromoform 
Isopropylbenzene 
1 ,1 ,2,2, -Tetrachloroethane 
;  Bromobenzene 

i  1 ,2,3-Trichloropropane 

j  N- propyl benzene 

:  2*Chlorotoluene 

i  l,3,5*Trimethlybenzene 

4-Chlorotoluene 


RESULT 

LIMITS/*01LUTI0N 

UNITS 

*1 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1,0 

ug/t 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

2.1 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

21  ! 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

3.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1-0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

TEST  METHOD 


USEPA  8260 


12/29/94  RDC 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


1264  9  Richfield  Court.  L 


onia.  Ml  48150,  313/462-3900 


EARTH 


ANALYTICAL  SERVICES 


LABORATORY 


Earth  Tech 


TESTS 

01/10/95 


RESULTS 


Carol  Smith 


lENT  I.D . :  Sample  ID:  1GW14038  (106569) 


ATE  SAMPLED . 

TIME  SAMPLED . 

ORK  DESCRIPTION... 


12/15/94  v 

11:30  ^ 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS . 


114420-0001 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 


t- butyl benzene 

1 ,2,4-Trimethylbenzene 
s- butyl benzene 
p- Isopropyl toluene 

1 . 3- D i chlorobenzene 

1 .4-  Di chlorobenzene 
n-butylbenzene 

1 . 2- D i ch I orobenzene 

1 .2- 0ibromo-3-chloropropane 

1. 2. 4-  T rich I orobenzene 
Hexachlorobutadiene 
Naphthalene 

1 ,2,3-Tricholorbenzene 

1 .1- Dichloroethene 
SURROGATES 

B r omof I uor obenzene 

1 .2- Dichloethane-d4 
Toluene-d8 

Date  Analyzed: 


RESULT 

LIMITS/*i: 

ND 

1.0 

NO 

1.0 

NO 

1.0 

ND 

1.0 

NO 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

NO 

1.0 

Recovery 

100 

102 

100 

12/28/94 


L IM I TS/*D  I LUTT ClHiUN I TS  PE; ;MEA^^ 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

% 

% 

% 

% 

Month/Day/Year 


TEST  METHOD 


Control  Limits 
86-115  % 
70-121  % 
88-110  % 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


1  2  6  4  9  Richfield  Court,  L  i  \  o  n  i  a  .  MI  4  815  0.  313  /  4  6  2  -  3  9  0  0  1^’  a  \  4  6  2  -3 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/03/94  Time:  10:30 

ANG-  Battle  Creek  Date  Received:  11/03/94  Time:  14:30 

Subm:  November  2,1994  sampling  Analysis  Date:  11/03/94 

Sample:  1GW3  Lab  Sample  No:  101896 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2  - Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans-1, 2-Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

Page  2  6 
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ANALYTICAL  SERVICES 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1GW3D 


Parameter  Result 

ug/1 

Benzene  <1.0 

cis- 1 , 2 -Dichloroethylene  <1.0 

t rans- 1,2- Diehl oroethene  <1.0 

Ethylbenzene  <1.0 

age  2  7 


Submittal  Number  32565-  1 

Date  Sampled:  11/03/94  Time:  10:30 
Date  Received:  11/03/94  Time:  14:30 
Analysis  Date:  11/03/94 
Lab  Sample  No:  101897 


Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

<1.0 

Trichloroethylene 

<1.0 

Xylene ,  Total 

<3.0 

5555  Glenwoocl  Hiils  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


ANALYTICAL  SERVICE! 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


JOB  NUMBER:  114420 


CUSTOMER;  .  Earth  Tech 


ATTN:  Carol  Smith 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION... 


Sample  ID:  1GW3  (106574) 

12/15/94  U _  K. 

12:10 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS . 


114420-0006 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 


Volatile  Organics  in  Water 

D i ch lorodi f L uoromethane 
Chloromethane 
Vinyl  chloride 
Bromome thane 
Chloroethane 
T  r i ch I orof I uoromethane 
1 ,1'Di chloroethane 
Methylene  chloride 
trans-l ,2-Dichloroethene 
2,2-Dichloropropane 
cis-1 ,2-Dichloroethene 
Chloroform 
Bromoch  Loromethane 

1.1 .1- Tri chloroethane 
Carbon  tetrachloride 

1 . 1- Oichloropropene 
Benzene 

1 .2- Dichloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Bromodi chloromethane 
Dibromomethane 
Toluene 

1 . 1 .2- Trichloroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
D i bromoch I oromethane 

1 .2- Dibromoethane 

1- Chlorohexane 
Chlorobenzene 

1.1.1 . 2- Tetrach loroethane 
Ethylbenzene 

Xylenes  (o,m  &  p) 

Styrene 

Bromoform 

Isopropylbenzene 

1 ,1 ,2,2,-Tetrachloroethane 

Bromobenzene 

1 .2.3- Trichloropropane 
N- propyl benzene 

2- Chlorototuene 

1 ,3,5-Trimethlybenzene 
4-Chlorotoluene 


RESULT 

LlMlTS/^lLUTIONi 

UNIT! 

*1 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

1.9 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

3.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

ND 

1.0 

ug/l 

TEST  METHOD 


USEPA  8260 


12/29/94  RDC 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


1  2  6  4  9  Richfield  (>  o  u  r  t  .  Livonia. 


MI  48150.  313/402-3900  Fax  462-391 


EARTH 


TECH 


ANALYTICAL  SERVICES 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


B  NUMBER:  1T4420 


.CUSTOMER:  Earth  Tech 


ATTN:  Carol  Smith 


lENT  I.D... . 

TE  SAMPLED . 

I ME  SAMPLED . 

WORK  DESCRIPTION.. 


Sample  ID:  1GW3  (106574) 

12/15/94  V _ 

12:10 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS . 


114420-0006 

12/27/94 

15:00 

Water 


ST  DESCRIPTION 


t- butyl benzene 
1 ,2,4-Trimethylbenzene 
s -butyl benzene 
p- Isopropyl  toluene 

1 . 3- D  1  chlorobenzene 

1 .4- 0 i chlorobenzene 
n- butyl benzene 

1 .2- Di chlorobenzene 

1 .2- Dibromo-3-chloropropane 

1 .2. 4-  Tri chlorobenzene 
Hexach I orobut ad i ene 
Naphthalene 

1 ,2,3-Tricholorbenzene 

1 . 1- Dichloroethene 
SURROGATES 

Bromof tuorobenzene 

1 .2- 0ichloethane-d4 
Toluene-d8 

Date  Analyzed: 


FINAL  RESULT 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Recovery 

100 

98 

100 

12/29/94 


LIMITS/^DILUTION TUNITS  OF  MEASURE 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

% 

% 

% 

% 

Month/Day/Year 


TEST  METHOD 


Control  Limits 
86-115  % 
70-121  % 
88-110  % 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfield  Court,  Livonia.  MI  48150.  313  /  462-39  0  0  Fax  462-3911 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/03/94  Time:  09:10 

ANG-  Battle  Creek  Date  Received:  11/03/94  Time:  14:30 

Subm:  November  2,1994  sampling  Analysis  Date:  11/04/94 


Sample:  1GW4 

Lab  Sample  No:  101895 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<5.0 

Tetrachloroethene 

<5.0 

cis- 1 , 2 -Dichloroethylene 

<5.0 

Toluene 

<5.0 

trans-1, 2-Dichloroethene 

<5.0 

Trichloroethylene 

<5.0 

Ethylbenzene 

5.2 

Xylene,  Total 

<15 

Page  2  5 


5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  Ml  49588-0874.  616/942-9600  Fax  942-649| 


E  A  R  T 

111 

:n 

C  H 

A  N  A  L  Y  r  I  C  A 

L  S  E  R  V  I  (]  E 

BATTLE  CREEK 

ANG  VGA'S 

EARTH  TECH 

-  OAK  RIDGE 

Submittal  Number  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/03/94 

Time:  14:15 

ANG- 

Battle  Creek 

Date  Received:  11/04/94 

Time:  08:00 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/04/94 

Sample: 

1GW5 

Lab  Sample  No:  101951 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis- 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans-1, 2-Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

I 


age  2  8 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/02/94  Time:  15:05 

ANG-  Battle  Creek  Date  Received:  11/02/94  Time:  16:45 

Subm:  November  2,1994  sampling  Analysis  Date:  11/03/94 

Sample:  1GW6  Lab  Sample  No:  101821 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<2.0 

Tetrachloroethene 

<2.0 

cis - 1 , 2 -Dichloroethylene 

<2.0 

Toluene 

<2.0 

trans - 1 , 2 -Dichloroethene 

<2.0 

Trichloroethylene 

<2.0 

Ethylbenzene 

2.3 

Xylene,  Total 

25 

Page  2 1 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-649| 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj ;  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1GW8 


Submittal  Number  32565-  1 

Date  Sampled:  11/02/94  Time:  17:30 
Date  Received:  11/02/94  Time:  00:00 
Analysis  Date:  11/03/94 
Lab  Sample  No:  101845 


Parameter 

Result 

ug/1 

Benzene 

<1.0 

cis- 1 , 2 -Dichloroethylene 

<1.0 

trans - 1 , 2 -Dichloroethene 

<1.0 

Ethylbenzene 

<1.0 

Page  23 

Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

<1.0 

Trichloroethylene 

<1.0 

Xylene,  Total 

<3.0 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874.  616/942-9600  Fax  942-649 


EARTH 


TECH 


A  N  A  L  Y  T  I  C  A  L  SERVICES 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1GW9 


Submittal  Number  32565-  1 

Date  Sampled:  11/04/94  Time:  16:45 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/06/94 
Lab  Sample  No:  102128 


Parameter  Result 

ug/1 

Benzene  <1.0 

cis-1, 2-Dichloroethylene  <1.0 

trans-l,2-Dichloroethene  <1.0 

Ethylbenzene  <1.0 


'age  3  6 


Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

<1.0 

Trichloroethylene 

<1.0 

Xylene,  Total 

<3.0 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588'0874,  616/942-9600  Fax  942-6499 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/04/94  Time:  09:30 

ANG-  Battle  Creek  Date  Received:  11/04/94  Time:  16:40 

Subm:  November  2,1994  sampling  Analysis  Date:  11/04/94 

Sample:  IGWIO  Lab  Sample  No:  102119 

3^-36 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis- 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans - 1 , 2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1,0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

Page  32 
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A  N  A  L  Y  T  I  C  A  L  S  E  R  \  I  C  E  S 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/04/94  Time:  09:30 

ANG-  Battle  Creek  Date  Received:  11/04/94  Time:  16:40 

Subm:  November  2,1994  sampling  Analysis  Date:  11/04/94 

Sample:  IGWIOD  Lab  Sample  No:  102120 

31  At.' 


Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans - 1 , 2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3 . 0 

l^age  33 
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EARTH 


ANALYTICAL  S  E  R  V  I  C 


JOB. NUMBER:  114420 


LABORATORY 


Earth  Tech 


TESTS 

01/10/95 


RESULTS 


Carol  Smith 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION. 


Sample  ID:  1GW102527  (106571) 
12/15/94  uv  - 

10:15 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D., 
DATE  RECEIVED... 
TIME  RECEIVED... 
REMARKS . 


114420-0003 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 


Volatile  Organics  in  Water 

Dichlorodif luoromethane 

Chloromethane 

Vinyl  chloride 

Bromomethane 

Chloroethane 

Tr i ch I orof I uoromethane 

1 . 1- Di chloroethane 
Methylene  chloride 
trans* 1 , 2-D i ch I oroethene 

2. 2- D i ch I oropropane 
cis-1 ,2-Di chi oroethene 
Chloroform 
Bromochloromethane 

1 . 1 . 1- Trichloroethane 
Carbon  tetrachloride 

1 .1- Dichloropropene 
Benzene 

1 .2- Di chloroethane 
Trichloroethene 

1 .2- Dichloropropane 
Bromodichloromethane 
Di bromomethane 
Toluene 

1.1 . 2-  Tri chloroethane 
Tetrach I oroethene 

1 .3 - Diehl oropropane 
Di bromochloromethane 

1 .2- Dibromoethane 

1- Chlorohexane 
Chlorobenzene 

1.1. 1 .2- Tetrachlo"roethane 
Ethylbenzene 

Xylenes  (o,m  &  p) 

Styrene 

Bromoform 

I sopropy I  benzene 

1 , 1 ,2,2, -Tetrachloroethane 

Bromobenzene 

1 .2.3 - Tri chi oropropane 
N- propyl benzene 

2- Chlorotoluene 

1 ,3,5-Trimethlybenzene 
4-Chlorotoluene 


LIMITS/*! 

*1 

NO 

1.0 

NO 

1.0 

NO 

1.0 

NO 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

NO 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND  1 

1.0 

ND  1 

1.0 

NO 

1.0 

ND 

1.0 

21 

1.0 

ND 

1.0 

:3iy 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

ND 

1.0 

2.1 

1.0 

ND 

1.0 

1.8 

1.0 

7.3 

3.0 

ND 

1,0 

NO 

1.0 

2.8 

1.0 

ND  1 

1.0 

ND 

1.0 

NO 

1.0 

ND 

1.0 

ND 

1.0 

10 

1.0 

ND 

1.0 

L1MITS/*01LUT10N  UNITS  OF  MEASURE  TEST  METHOD 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfield  (]ourt.  Livonia. 


MI  48150.  313/462-3900  Fax  462-39 


EARTH 


TECH 


ANALYTICAL  SERVICES 


LABORATORY 


B  NUMBER:  114420 


CUSTOMER:  Earth  Tech 


TESTS 

01/10/95 


RESULTS 


Carol  Smith 


“  lENT  I.D . 

TE  SAMPLED . 

ME  SAMPLED . 

WORK  DESCRIPTION... 


Sample  ID;  1GW102527  (106571) 

12/15/94 

10:15 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED..,. 
TIME  RECEIVED.... 
REMARKS . 


114420-0003 

12/27/94 

15:00 

Water 


:ST  DESCRIPTION  FINAL  RESULT 

t- butyl benzene  NO 

1 ,2,4-Trimethylbenzene  5.9 

s- butyl benzene  3.6 

p- Isopropyl  toluene  2.3 

1 .3- 0 1  chlorobenzene  NO 

1 .4- Dichlorobenzene  ND 

n- butyl benzene  ND 

1 .2- Di chlorobenzene  NO 

1 .2- Dibromo-3-chloropropane  NO 

1.2.4- Trichlorobenzene  ND 

Hexachlorobutadiene  ND 

Naphthalene  47 

1,2,3-Tricholorbenzene  ND 

1 .1- Dichloroethene  NO 

SURROGATES  Recovery 

Bromof luorobenzene  102 

1 .2- Dichloethane-d4  98 

Toluene-d8  100 

Date  Analyzed:  12/29/94 


LIMITS/^pILUTION  UNITS  OF  MEASURE  TEST  METHOD 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/t 

ug/l 

ug/l 

ug/l 

ug/l 

%  Control  Limits 

%  86-115  % 

%  70-121  % 

%  88-110  % 

Month/Day/Year 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12  6  4  9  Richfield  Court.  Livonia.  MI  4  8  1  5  0.  3  1  3  /  4  6  2  -3  9  0  0  Rax  462 


EARTH 


TECH 


ANALYTICAL  SERVICE 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  IGWll 


Parameter 

Result 

ug/1 

Benzene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

trans -1,2 -Dichloroethene 

<1.0 

Ethylbenzene 

<1.0 

Submittal  Number  32565-  1 

Date  Sampled:  11/04/94  Time: 
Date  Received:  11/04/94  Time: 
Analysis  Date:  11/04/94 
Lab  Sample  No:  102117 


Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

<1.0 

Tr i chi oroe t hy 1 ene 

<1.0 

Xylene,  Total 

<3.0 

11:20 

16:40 


Page  3  0 


5555  Glenwood  Hills  Parkway  SE.  PO  Box 


874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-64 


E  A  R  T  H  ^  T  R 

C  H 

A  N  A  L  Y  T  I  C  A 

L  SERVICES 

BATTLE  CREEK 

ANG  VGA'S 

EARTH  TECH  -  OAK  RIDGE 

Submittal  Number  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/07/94 

Time:  09:00 

ANG-  Battle  Creek 

Date  Received:  11/08/94 

Time:  08:25 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/08/94 

Sample:  1GW12 

Lab  Sample  No:  102317 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis- 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1.0 

trans - 1 , 2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

'age  69 
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Soils  analyzed  on  a  wet  weight  basis. 


♦Soils  analyzed  on  a  wet  weight  basis. 


MOBILE  LABORATORY  DATA 


Soils  analyzed  on  a  wet  weight  basis. 


EARTH 


TECH 


ANALYTICAL  SERVICES 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


JOB  NUMBER:  114420 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION. 


CUSTOMER:  Earth  Tech 


Sample  ID:  1GU14  <106573) 

12/15/94 

14:55 

Project  ID;  110FG,  MIANG 


ATTN:  Carol  Smith 


LABORATORY  I.D...:  114420-0005 
DATE  RECEIVED....:  12/27/94 
TIME  RECEIVED....:  15:00 
REMARKS . :  Water 


TtEST  DESCRIPTION 

FINAL  RESULT 

LIHITS/*OILUTIOM 

UNITS  OF  MEASURE 

Test  Metho) 

DATE  TECHN 

iVolatile  Organics  in  Water 

*1 

USEPA  8260 

12/29/94  ROC 

1  Dichlorodifluorome thane 

NO 

1.0 

ug/l 

1  Chloromethane 

ND 

1.0 

ug/l 

J  Vinyl  chloride 

NO 

1.0 

ug/l 

1  Bromomethane 

ND 

1.0 

ug/l 

1  Chloroethane 

ND 

1.0 

ug/l 

1  Trichlorof luoromethane 

NO 

1.0 

ug/l 

J  1 , 1-Di chloroethane 

NO 

1.0 

ug/l 

Methylene  chloride 

1.2 

1.0 

ug/l 

trans- 1 ,2-Dichloroethene 

ND 

1.0 

ug/l 

2,2-D ich loropropane 

ND 

1.0 

ug/l 

cis-1 ,2-Oichloroethene 

ND 

1.0 

ug/l 

Chloroform 

ND 

1.0 

ug/l 

Bromochloromethane 

ND 

1.0 

ug/l 

1 , 1 , 1-Tri chloroethane 

ND 

1.0 

ug/l 

Carbon  tetrachloride 

NO 

1.0 

ug/l 

1 , 1  -0 i ch 1 oropropene 

ND 

1.0 

ug/t 

Benzene 

ND 

1.0 

ug/l 

1 ,2-Oichloroethane 

ND 

1.0 

ug/l 

Trichloroethene 

NO 

1.0 

ug/l 

1 ,2-D ich loropropane 

ND 

1.0 

ug/l 

Bromodich lorome thane 

ND 

1.0 

ug/l 

Di bromomethane 

ND 

1.0 

ug/t 

Toluene 

5.2 

1.0 

ug/l 

1 , 1 ,2- Tri chloroethane 

ND 

1.0 

ug/l 

j  Tetrachloroethene 

5.6 

1.0 

ug/l 

1 ,3-0 ich loropropane 

ND 

1.0 

ug/l 

D i bromoch 1 oromethane 

ND 

1.0 

ug/l 

1 ,2-Oibromoethane 

ND 

1.0 

ug/l 

1 -Chlorohexane 

ND 

1.0 

ug/l 

1 

Chlorobenzene 

ND 

1.0 

ug/l 

1 ,1,1,2-Tetrachloroethane 

NO 

1.0 

ug/l 

Ethylbenzene 

ND 

1.0 

ug/l 

Xylenes  (o,m  &  p) 

ND 

3.0 

ug/l 

Styrene 

NO 

1.0 

ug/l 

Bromoform 

ND 

1.0 

ug/l 

Isopropylbenzene 

ND 

1.0 

ug/l 

1 , 1 ,2, 2, -Tetrachloroethane 

ND 

1.0 

ug/l 

Bromobenzene 

ND 

1.0 

ug/l 

1 ,2,3-Trichloropropane 

ND 

1.0 

ug/l 

N- propyl benzene 

NO 

1.0 

ug/l 

2-Chlorotoluene 

ND 

1.0 

ug/l 

1 , 3 , 5 - T  r i meth 1 ybenzene 

ND 

1.0 

ug/l 

4-Chlorotoluene 

ND 

1.0 

ug/l 

12649  Richfield  Court 

Livonia,  MI  48150 

(313)  462-3900 

12  6  4  9  R  i  c  !i  f  i  e  I  d  Court 


Livonia,  VI  I  48150.  313/462-39  0  0  Fax  462-391  I 


EARTH 


ANALYTICAL  SERVICE 


LABORATORY  TESTS 

01/10/95 

RESULTS 

jjOB  NUMBER:  114420 

CUSTOMER: 

:  •Earthv  Tech  -  •; 

'  ■  '  :ATTN 

:  Carol  Smith 

CLIENT  I.O . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION... 


Sample  ID:  1GW14  (106573) 

12/15/94 

14:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED..,. 
TIME  RECEIVED.... 
REMARKS . 


114420-0005 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION  ^  ^ 


t- butyl benzene  ND 

1,2,4-Trimethylbenzene  ND 

s- butyl benzene  ND 

p- Isopropyl  toluene  ND 

1 .3- Di chlorobenzene  NO 

1 .4- Df chlorobenzene  ND 

n- butyl  benzene  ND 

1 .2- Di chlorobenzene  ND 

1 .2- Dibromo-3-chloropropane  ND 

1. 2. 4- Tri chlorobenzene  ND 

Hexachlorobutadiene  ND 

Naphthalene  ND 

1 ,2,3-Tricholorbenzene  ND 

1 .1- Dichloroethene  ND 

SURROGATES  Recovery 

Bromof luorobenzene  102 

1 .2- Di chloethane-d4  98 

Toluene-d8  100 

Date  Analyzed:  12/29/94 


LIMITS/^DILUTION  UNITS  OF  MEASURE 


TEST  METHOD 


Control  Limits 
86-115  % 
70-121  % 
88-110  % 


Month/Day/Year 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfield  (joiirt,  Livonia.  Ml  48150 


313/462-3900  Fax  462-391 


EARTH 


ANALYTICAL  SERVICES 


LABORATORY  TESTS 

01/10/95 

RESULTS 

JOB  NUMBER:  114420 

CUSTOMER:  Earth  Tech 

ATTM:  Carol 

Smi  th 

|CLIENT  I.D . : 

Sample  ID:  1GW140  (106572) 

LABORATORY  I.D.. 

..:  114420-0004 

DATE  SAMPLED . : 

12/15/94  V  K  1  1 

DATE  RECEIVED... 

12/27/94 

TIME  SAMPLED . : 

-14.55  ^ 

TIME  RECEIVED... 

15:00 

WORK  DESCRIPTION...: 

Project  ID:  110FG,  MIANG 

REMARKS . . 

. Water 

TEST  DESCRIPTION 


Volatile  Organics  in  Water 

D 1  ch  I  orod  i*  f  I  uor  omethane 

Chloromethane 

Vinyl  chloride 

Bromomethane 

Chloroethane 

Tr ich lorof luoromethane 

1 .1- Di chloroethane 
Methylene  chloride 
trans- 1 ,2-Dichloroethene 

2 . 2- D i ch I oropropane 
cis-1 ,2-Dichloroethene 
Chloroform 
Bromochloromethane 

1.1. 1 - Tr ich loroethane 
Carbon  tetrachloride 

1 . 1 - Diehl oropropene 
Benzene 

1 .2- 0 ich loroethane 
Trichloroethene 

1 .2- D ich I oropropane 
Bromodi ch I oromethane 
Oi bromomethane 
Toluene 

1 .1 .2-  Tr ich loroethane 
Tetrachloroethene 

1 .3- Dichloropropane 
D i bromoch I oromethane 

1 .2- Dibromoethane 

1- Chlorohexane 
Chlorobenzene 

1.1. 1 .2- Tetrach loroethane 
Ethylbenzene 

Xylenes  (o,m  &  p) 

Styrene 

Bromoform 

Isopropylbenzene 

1 , 1 ,2,2, -Tetrach loroethane 

Bromobenzene 

1 .2.3- Trichloropropane 
N- propyl benzene 

2- Chtorotoluene 

1 ,3,5-Trimethlybenzene 
4-Chlorotoluene 


FINAL  RESULT 


LIMITS/*OILUTION  UNITS  OF  MEASURE 


TEST  METHOD 


12649  Richfield  Court 


Livonia 


48150,  313/462-3900  Fax 


3  9  11 


EARTH 


ANALYTICAL  SERVIC 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


JOB  NUMBER:  114420 


CUSTOMER:  Earth  Tech 


ATTN:  Carol  Smith 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION.., 


Sample  ID:  1GW14D  (106572) 

12/15/94 

14:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D. 
DATE  RECEIVED., 
TIME  RECEIVED.. 
REMARKS . 


114420-0004 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 

FINAL  RESULT 

LIHITS/*OILUTION 

UNITS  OF  MEASURE 

t- butyl benzene 

ND 

1. 

.0 

ug/l 

1 ,2,4- Tri methyl benzene 

ND 

1. 

.0 

ug/l 

s- butyl benzene 

ND 

1. 

.0 

ug/l 

p- 1 sopropy 1  to 1 uene 

ND 

1, 

.0 

ug/l 

1 , 3 • D i ch 1 orobenzene 

ND 

1. 

.0 

ug/l 

1,4-Dichlorobenzene 

ND 

1. 

.0 

ug/l 

n- butyl benzene 

ND 

1. 

.0 

ug/l 

1 ,2-0 i chlorobenzene 

ND 

1. 

.0 

ug/l 

1 ,2-0ibromo-3-chloropropane 

ND 

1. 

.0 

ug/l 

1 ,2, 4 -Tri chlorobenzene 

ND 

1, 

.0 

ug/l 

Hexach lorobutadi ene 

ND 

1. 

.0 

ug/l 

Naphthalene 

3.4 

1. 

.0 

ug/l 

1 ,2,3-Tricholorbenzene 

ND 

1, 

.0 

ug/l 

1 , 1 -Diehl oroethene 

ND 

T 

.0 

ug/l 

SURROGATES 

Recovery 

0 

% 

Bromof luorobenzene 

100 

0 

% 

1 ,2-Dichloethane-d4 

96 

0 

% 

Toluene-d8 

102 

0 

% 

Date  Analyzed: 

12/29/94 

0 

Month/Day/Year 

TEST  METHOD 


Control  L 
86-115 
70-121 
88-110 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfield  Court,  Livonia. 


MI  48150.  313/462-3900  Fax  462-39 


EARTH 


ANALYTICAL  SERVICES 


[ - 

LABORATORY 

TESTS 

RESULTS 

1 

01/10/95 

Wo8  NUMBER  r  114420 

CUSTOMER r  Earth  Tech 

ATTN:  Carol  Smith 

LIENT  I.D . 

ATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION... 


Sample  ID:  BCITMW3  (106570) 

12/15/94 

15:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D.. 
DATE  RECEIVED... 
TIME  RECEIVED... 
REMARKS . 


114420-0002 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 


olatile  Organics  in  Water 

Diehl orodi f luoromethane 

Chloromethane 

Vinyl  chloride 

Bromomethane 

Chloroethane 

Trichlorof luoromethane 

1 . 1- Dichloroethane 
Methylene  chloride 
trans-1 ,2-Dichloroethene 

2 . 2-  D i ch I or opropane 
cis-1 ,2-Dichloroethene 
Chloroform 

Bromoch I oromethane 

1 .1.1- Trichloroethane 
Carbon  tetrachloride 

1 . 1 - D i ch loropropene 
Benzene 

1 .2- Di chloroethane 
Trichloroethene 

1 .2- Oichloropropane 
Bromodi ch I oromethane 
Dibromomethane 
Toluene 

1 . 1 .2-  Tri chloroethane 
Tetrach loroethene 

1 .3- Dichloropropane 
D i bromoch I oromethane 

1.2- Dibromoethane 

1- Chlorohexane 
Chlorobenzene 

1.1. 1 .2- Tetrachloroethane 
Ethylbenzene 

Xylenes  (o,m  &  p) 

Styrene 

Bromoform 

Isopropylbenzene 

1 , 1 ,2,2,-Tetrachloroethane 

Bromo benzene 

1 .2.3- Trichloropropane 
N- propyl benzene 

2- Chtorotoluene 

1 ,3,5-Trimethlybenzene 
4-Chlorotoluene 


FINAL  RESULT 


LIMITS/*DILUTION  UNITS  OF  MEASURE 


TEST  METHOD 


USEPA  8260 


12/29/94  RDC 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


1  2  (5  -»  9  Richfield  Court.  L  i  v  o  ti  i  a  .  Ml  4  8  1  5  0.  313  /  4  6  2  -  3  9  0  0  Fax  4  6  2  -  3  9  11 


EARTH 


H 


ANALYTICAL  SERVICE 


LABORATORY 

TESTS 

01/10/95 

RESULTS 

JOB  NUMBER:  1U420 

CUSTOMER:  Earth  Tech 

ATTN:  Carol  Smith 

CLIENT  UD . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION.. - 


Sample  ID:  8CITMW3  (106570) 

12/15/94 

15:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS.. . 


114420-0002 

12/27/94 

15:00 

Water 


TEST  DESCRIPTION 


t- butyl benzene 
1 ,2,4-Trimethylbenzene 
s- butyl benzene 
p- 1 sopropyl toluene 

1 . 3 - Di chlorobenzene 

1 . 4 -  D i ch I or obenzene 
n- butyl benzene 

1.2- Di chlorobenzene 

1.2- Dibromo-3-chloropropane 

1. 2. 4-  T rich  I or obenzene 
Hexach I orobutadi ene 
Naphthalene 

1 ,2,3-Tricholorbenzene 

1.1- Dichloroethene 
SURROGATES 

Bromof luorobenzene 

1 . 2- 0 1 ch I oethane-d4 
Toluene-d8 

Date  Analyzed: 


FINAL  RESULT 


NO 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

Recovery 

102 

100 

100 

12/29/94 


LIMITS/*OILUTION 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0 

0 

0 

0 

0 


UNITS  OF  MEASURE 


ug/l 

ug/l 

ug/l 

ug/t 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/t 

ug/l 

ug/l 

% 

% 

% 

% 

Month/Day/Year 


TEST  METHOD 


Control  Limits 
86-115  % 
70-121  % 
88-110  % 


DATE 


TECHN 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


F>AGE:4_ 


12  6  4  9  R  i  c  h  r  i  e  1  (!  (]  o  ii  r  I  .  L  i  \  o  n  i  a  ,  MI  4  8  1  5  0, 


v3  1  3  /  4  6  2  -  3  9  0  0  Fax  4  6  2  -  3  91 


E  A  R  T 

H  ^  T  E 

C  H 

A  N  A  1.  Y  T  I  C  A 

L  SERVICE 

BATTLE  CREEK 

ANG  VGA'S 

EARTH  TECH 

-  OAK  RIDGE 

Submittal  Niomber  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/04/94 

Time:  17:00 

ANG- 

Battle  Creek 

Date  Received:  11/07/94 

Time:  08:45 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/05/94 

Sample : 

BC2MW1 

Lab  Sample  No:  102127 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis- 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

<1 . 0 

trans-1, 2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

I 


age  35 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  3 

Proj :  noth  Fighter  Group  Date  Sampled:  11/03/94  Time:  16:10 

MICH  A.N.G.  Date  Received:  11/04/94  Time:  08:00 

Subm:  03 -November- 1994  Sampling  Analysis  Date:  11/08/94 

Sample:  IGWl  ^  Lab  Sample  No:  102031 


27 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Acenaphthene 

<5.0 

Fluoranthene 

<5.0 

Acenaphthylene 

<5.0 

Fluorene 

<5 . 0 

Anthracene 

<5.0 

Indeno  (1,2,3-cd)  Pyrene 

<5 . 0 

Benzo  (a)  Anthracene 

<5.0 

Naphthalene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Phenanthrene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Pyrene 

<5 . 0 

Benzo  (g,h,i,)  Perylene 

<5.0 

1-Methylnaphthalene 

<5 . 0 

Chrysene 

<5.0 

2 -Methylnaphthalene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

Page  3  -  End  of  Analytical  Report 
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EARTH 


TECH 


\  \  A  L  \  T  I  C  A  I.  S  E  R  V  I  (]  E  S 


PROJECT  SPECIFIC  FRACTION 


USEPA 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW14038 

-  40 


8270 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  11:30 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106566 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Ac  enaph t  hy 1 e ne 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2 -Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2-ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4  - Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4 - Chi oro -  3  - Me thy Iphenol 

<5.0 

5.0 

4-Chloroaniline 

<20 

20 

2  - Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4 - Chi orophenylpheny 1 - 

<5.0 

5.0 

Ether 

Chrysene 

<5.0 

5.0 

Di-n-Butylphthalate 

<5.0 

5.0 

Di - n- Octylphthalate 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4 -Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4 -Dimethylphenol 

<5.0 

5.0 

4, 6-Dinitro- 

<20 

20 

2  - Me t hylphenol 

2 , 4-Dinitrophenol 

<20 

20 

^age  14 
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EARTH 


TECH 


A  A  I.  V  r  [CAL  S  E  R  V  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Niimber  32429-  9 

Proj  :  noth  Fighter  Group  Date  Sampled:  12/15/94  Time:  11:30 

MICH  A.N.G.  Date  Received:  12/20/94  Time:  10:30 

Subm:  15 -December- 1994  Sampling  Analysis  Date:  01/06/95 

Sample:  1GW14038  Lab  Sample  No:  106566 


iCcJi  HO 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4 -Dinitrotoluene 

<5.0 

5.0 

2 , 6 -Dinitrotoluene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Hexachlorobenzene 

<5.0 

5.0 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroethane 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N - Ni t rosodi - n- Propylamine 

<5.0 

5.0 

N-Nitroso-di-Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2-Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4-Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2-Nitrophenol 

<5.0 

5.0 

4-Nitrophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2,4- Trichlorobenzene 

<5.0 

5.0 

2,4,5- Trichlorophenol 

<50 

50 

2,4,6- Trichlorophenol 

<5.0 

5.0 

1 - Methylnaphthalene 

<5.0 

5.0 

Page  15 
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EARTH 


TECH 


A  \  A  L  ^  T  I  C;  A  I,  S  E  R  V  1  C  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  03-02  November- 1994 
Sample:  IGW3 


Submittal  Number  32429-  2 

Date  Sampled:  11/03/94  Time:  10:30 
Date  Received:  11/03/94  Time:  14:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  101926 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Chrysene 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Indeno  (1,2, 3 -cd)  Pyrene 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

Phenanthrene 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1-Methylnaphthalene 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

Page  6 
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PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  03-02  November- 1994 
Sample:  IGW3D  — - 


Submittal  Number  32429-  2 

Date  Sampled:  11/03/94  Time:  10:30 
Date  Received:  11/03/94  Time:  14:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  101927 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5 . 0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Chrysene 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Indeno  (1,2,3-cd)  Pyrene 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

Phenanthrene 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1-Methylnaphthalene 

<5.0 

5 . 0 

2 -Methylnaphthalene 

<5.0 

5.0 

Page  7  -  End  of  Analytical  Report 
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EARTH 


E  C  H 


\  \  \  L  \  T'  I  C  A  I.  S  p]  R  V  [  (:  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  9 

Proj :  noth  Fighter  Group  Date  Sampled:  12/15/94  Time:  12:10 

MICH  A.N.G.  Date  Received:  12/20/94  Time:  10:30 

Subm:  15 -December- 1994  Sampling  Analysis  Date:  01/06/95 

Sample:  1GW3  ^  Lab  Sample  No:  106567 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  {g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2-Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2-ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4  - Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4  - Chloro- 3 -Methylphenol 

<5.0 

5.0 

4  - Chloroaniline 

<20 

20 

2  - Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4 - Chlorophenylphenyl - 

<5.0 

5.0 

Ether 

Chrysene 

<5.0 

5.0 

Di -n- Butylphthalate 

<5.0 

5.0 

Di - n- Octylphthalate 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4 -Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4-Dimethylphenol 

<5.0 

5.0 

4 , 6-Dinitro- 

<20 

20 

2 -Methylphenol 

2 , 4 -Dini trophenol 

<20 

20 

'age  16 
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EARTH 


TECH 


A  \  .\  L  Y  T'  I  C  A  L  S  E  R  \  I  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW3 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time: 
Date  Received:  12/20/94  Time: 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106567 


Parameter 


2 . 4 - Dinitrotoluene 
2 , 6 -Dinitrotoluene 
Fluoranthene 
Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno  (1,2, 3 -cd)  Pyrene 

Isophorone 

2-Methylnaphthalene 

2 -Methylphenol 

4 - Methylphenol 

N - Nit rosodi - n- Propylamine 

N-Nitroso-di-Phenylamine 

Naphthalene 

2 - Nitroaniline 

3 - Nitroaniline 

4 - Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenanthrene 
Phenol 

Pyrene 

1.2 . 4 - Trichlorobenzene 

2.4. 5 - Trichlorophenol 

2.4. 6 - Trichlorophenol 
1-Methylnaphthalene 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<50 

50 

<5.0 

5.0 

<5.0 

5.0 

12:10 

10:30 


Page  17  -  End  of  Analytical  Report 
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EARTH 


TECH 


PROJECT 

SPECIFIC  FRACTION 

USEPA  8270 

EARTH  TECH  -  OAK  RIDGE 

Submittal  Number  32429 

3 

Proj  :  noth  Fighter  Group 

Date  Sampled:  11/03/94 

Time : 

MICH  A.N.G. 

Date  Received:  11/04/94 

Time: 

Subiti:  03 -November- 1994  Sampling 

Analysis  Date:  11/08/94 

Sample:  1GW5 

Lab  Sample  No:  102030 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Acenaphthene 

<5.0 

Fluoranthene 

<5.0 

Acenaphthylene 

<5.0 

Fluorene 

<5.0 

Anthracene 

<5.0 

Indeno  {1,2,3-cd)  Pyrene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Naphthalene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Phenanthrene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

1-Methylnaphthalene 

<5.0 

Chrysene 

<5.0 

2 -Methylnaphthalene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

'age  2 
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EARTH 


TECH 


I 


A  N  A  L  V  T  I  C  A  I.  S  E  R  \  1  C  13 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm;  03-02  November- 1994 
Sample:  IGW6 

•^'3  ~ 


Submittal  Number  32429-  2 

Date  Sampled:  11/02/94  Time:  15:05 
Date  Received:  11/03/94  Time:  07:30 
Analysis  Date:  11/08/94 
Lab  Sample  No:  101924 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 
Benzo  (b&k)  Fluoranthene 
Benzo  (a)  Pyrene 
Benzo  (g,h,i,)  Perylene 
Chrysene 

Dibenzo  (a,h)  Anthracene 

Fluoranthene 

Fluorene 

Indeno  (1,2,3-cd)  Pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 
2  -  Me  t hylnaphthal ene 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

<250 

250 

420 

250 

<250 

250 

<250 

250 

880 

250 

<250 

250 

1900 

250 

2500 

250 
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EARTH 


TECH 


A  N  A  I,  Y  T  I  C  A  [.  S  E  R  V  ICES 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  04 -November- 1994  Sampling 
Sample :  1GW7  c  o 


1  Parameter 

Result 

1 

ug/1 

I  Acenaphthene 

<5.0 

1  Acenaphthylene 

<5.0 

Anthracene 

<5.0 

_  Benzo  (a)  Anthracene 

<5.0 

1  Benzo  (b&k)  Fluoranthene 

<5.0 

"  Benzo  (a)  Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

1  Chrysene 

<5.0 

1  Dibenzo  (a,h)  Anthracene 

<5.0 

jj^ge  7  -  End  of  Analytical  Report 


Submittal  Number  32429-  4 

Date  Sampled:  11/04/94  Time:  14:30 
Date  Received:  11/04/94  Time:  16:40 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102126 


Parameter 

Result 

ug/1 

Fluoranthene 

<5.0 

Fluorene 

<5.0 

Indeno  (1,2,3-cd)  Pyrene 

<5.0 

Naphthalene 

<5.0 

Phenanthrene 

<5.0 

Pyrene 

<5.0 

1-Methylnaphthalene 

<5.0 

2 -Methylnaphthalene 

<5.0 
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EARTH 


TECH 


A  \  A  1,  Y  T  I  C  A  L  S  E  R  V  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  03-02  November- 1994 
Sample:  IGW8 


Submittal  Number  32429-  2 

Date  Sampled:  11/02/94  Time:  17:30 
Date  Received:  11/03/94  Time:  07:30 
Analysis  Date:  11/08/94 
Lab  Sample  No:  101923 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 

Benzo  (b&k)  Fluoranthene 

Benzo  (a)  Pyrene 

Benzo  {g,h,i,)  Perylene 

Chrysene 

Dibenzo  (a,h)  Anthracene 

Fluoranthene 

Fluorene 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1 -  Me thylnapht hal ene 

2 - Methylnaphthalene 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

Page  3 
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EARTH 


TECH 


A  N  A  1.  \  T  I  C  A  L  S  E  R  \'  I  C  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  06 -November- 1994  Sampling 
Sample:  1GW9 


Parameter 


I  Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 
Benzo  (b&k)  Fluoranthene 
Benzo  (a)  Pyrene 
Benzo  (g,h,i,)  Perylene 
Chrysene 

Dibenzo  (a,h)  Anthracene 

Fluoranthene 

Fluorene 

Indeno  (1,2,3-cd)  Pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1- Methylnaphthalene 

2 - Methylnaphthalene 

Page  4  -  End  of  Analytical  Report 


Submittal  Number  32429-  5 

Date  Sampled:  11/04/94  Time:  16:45 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102197 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 
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EARTH 


TECH 


A  N  A  L  \  T  I  C  A  [.  S  E  R  \'  I  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  9 

Proj  :  noth  Fighter  Group  Date  Sampled:  12/15/94  Time:  10:15 

MICH  A.N.G.  Date  Received:  12/20/94  Time:  10:30 

Subm:  15 -December- 1994  Sampling  Analysis  Date:  01/06/95 

Sample:  1GW102527  Lab  Sample  No:  106561 

(  &-  ^  i  6  *7 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Ac  enapht hene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5 . 0 

Anthracene 

<5.0 

5 . 0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2 -Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2 -ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4-Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4  - Chloro- 3 -Methylphenol 

<5.0 

5.0 

4-Chloroaniline 

<20 

20 

2  -  Ctiloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4 - Chlorophenylphenyl - 

<5.0 

5 . 0 

Ether 

Chrysene 

<5.0 

5.0 

Di-n-Butylphthalate 

<5.0 

5.0 

Di-n-Octylphthalate 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4-Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4 -Dimethylphenol 

<5.0 

5.0 

4, 6-Dinitro- 

<20 

20 

2 -Methylphenol 

2 , 4-Dinitrophenol 

<20 

20 
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EARTH 


TECH 


A  \  \  L  Y  T’  I  G  A  L  S  R  \  1  C  E  S 


PROJECT  SPECIFIC  FRACTION 


USEPA 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW102527 


8270 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  10:15 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106561 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4 -Dinitrotoluene 

<5.0 

5.0 

2, 6 -Dinitrotoluene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Hexachlorobenzene 

<5.0 

5.0 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroethane 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

26 

5.0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N- Nit rosodi - n- Propylamine 

<5.0 

5.0 

N-Nitroso-di-Phenylamine 

<5.0 

5.0 

Naphthalene 

29 

5.0 

2-Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4 -Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2-Nitrophenol 

<5.0 

5.0 

4  - Ni t rophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2, 4 -Trichlorobenzene 

<5.0 

5.0 

2,4, 5 -Trichlorophenol 

<50 

50 

2,4, 6 -Trichlorophenol 

<5.0 

5.0 

1 -Methylnaphthalene 

60 

5.0 
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PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  4 

Proj  :  noth  Fighter  Group  Date  Sampled;  11/04/94  Time:  09:30 

MICH  A.N.G.  Date  Received:  11/04/94  Time:  16:40 

Subm:  04 -November- 1994  Sampling  Analysis  Date:  11/08/94 

Sample:  IGWIO  3-? '  3>io  hab  Sample  No:  102124 


Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Acenaphthene 

<5.0 

Fluoranthene 

<5.0 

Acenaphthylene 

<5.0 

Fluorene 

<5.0 

Anthracene 

<5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Naphthalene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Phenanthrene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

1 -Methylnaphthalene 

<5.0 

Chrysene 

<5.0 

2 -Methylnaphthalene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

EARTH 


TECH 


A  N  A  I.  Y  T  I  C  A  L  S  E  R  V  ICES 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  04 -November- 1994  Sampling 
Sample :  IGWl  1  gj  n  -  >  \ 


Submittal  Number  32429-  4 

Date  Sampled:  11/04/94  Time:  11:20 
Date  Received:  11/04/94  Time:  16:40 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102122 


Parameter 

Result 

ug/1 

Acenaphthene 

<5.0 

Acenaphthylene 

<5.0 

Anthracene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

Chrysene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

Parameter 

Result 

ug/1 

Fluoranthene 

<5.0 

Fluorene 

<5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

Naphthalene 

<5.0 

Phenanthrene 

<5.0 

Pyrene 

<5.0 

1 -Methylnaphthalene 

<5.0 

2 -Methylnaphthalene 

<5.0 

'age  3 
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EARTH 


TECH 


A  i\  A  L  V  T  I  C  A  L 


I 


S  E  R  V  I  C  [l 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  06 -November- 1994  Sampling 
Sample :  1GW12  ^  H 


Submittal  Number  32429-  5 

Date  Sampled:  11/06/94  Time:  09:00 
Date  Received:  11/07/94  Time:  08:45 
TUialysis  Date:  11/09/94 
Lab  Sample  No:  102195 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5 . 0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5 . 0 

Chrysene 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5 . 0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Indeno  (1,2,3-cd)  Pyrene 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

Phenanthrene 

<5.0 

5 . 0 

Pyrene 

<5.0 

5.0 

1-Methylnaphthalene 

5.0 

5 . 0 

2 -Methylnaphthalene 

7.0 

5.0 
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EARTH 


TECH 


A  \  ,\  I.  Y  r  I  G  A  1.  S  E  R  V  I  (]  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  December  14,  1994  Samples 
Sample:  1GW132527A 

I  Crjww  *'3  t  _r  z  7 


Submittal  Number  32429-  6 

Date  Sampled:  12/14/94  Time:  13:45 
Date  Received:  12/15/94  Time:  09:48 
Analysis  Date:  12/15/94 
Lab  Sample  No:  106207 


1  Parameter 

Result 

1 

ug/1 

1  Acenaphthene 

<5.0 

1  Acenaphthylene 

<5.0 

Anthracene 

<5.0 

_  Benzo  (a)  Anthracene 

<5.0 

1  Benzo  (b&k)  Fluoranthene 

<5.0 

■  Benzo  (a)  Pyrene 

<5.0 

Benzo  {g,h,i,)  Perylene 

<5.0 

1  Chrysene 

<5.0 

1  Dibenzo  (a,h)  Anthracene 

<5.0 

Parameter 

Result 

ug/1 

Fluoranthene 

<5.0 

Fluorene 

<5.0 

Indeno  (1,2, 3 -cd)  Pyrene 

<5.0 

Naphthalene 

<5.0 

Phenanthrene 

<5.0 

Pyrene 

<5.0 

l-Methylnaphthalene 

21 

2 -Methylnaphthalene 

<5.0 

lage  4  -  End  of  Analytical  Report 
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PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  6 

Proj  :  noth  Fighter  Group  Date  Sampled:  12/14/94  Time:  13:21 

MICH  A.N.G.  Date  Received:  12/15/94  Time:  09:48 

Subm:  December  14,  1994  Samples  Analysis  Date:  12/15/94 

Sample:  1GW133133B  Lab  Sample  No:  106206 

t  'i  -  3  '.h 


Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Acenaphthene 

<5.0 

Fluoranthene 

<5.0 

Acenaphthylene 

<5.0 

Fluorene 

<5 . 0 

Anthracene 

<5.0 

Indeno  { 1 , 2 , 3  - cd )  Pyrene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Naphthalene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Phenanthrene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

1- Methyl naphthalene 

<5.0 

Chrysene 

<5.0 

2 -Methylnaphthalene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

EARTH 


TECH 


A  N  A  L  Y  T'  I  C  A  L  S  E  R  V  I  (]  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  December  14,  1994  Samples 
Sample:  1GW133840C 

iL'  Co.'l  '1,6  ■‘ic 


Parameter 

Result 

ug/1 

Acenaphthene 

<5.0 

Acenapht hyl ene 

<5.0 

Anthracene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

Chrysene 

<5.0 

Dibenzo  {a,h)  Anthracene 

<5.0 

Submittal  Number  32429-  6 

Date  Sampled:  12/14/94  Time:  11:35 
Date  Received:  12/15/94  Time:  09:48 
Analysis  Date:  12/15/94 
Lab  Sample  No:  106205 


Parameter 

Result 

ug/1 

Fluoranthene 

<5.0 

Fluorene 

<5.0 

Indeno  {1,2,3-cd)  Pyrene 

<5.0 

Naphthalene 

<5.0 

Phenanthrene 

<5.0 

Pyrene 

<5.0 

1-Methylnaphthalene 

<5.0 

2 -Methylnaphthalene 

<5.0 

linage  2 
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EARTH 


TECH 


A  \  /\  [,  Y  T  I  (]  A  L  S  E  R  Y  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW14 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  14:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106562 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  {g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2-Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2-Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2-ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4 - Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4 - Chloro- 3 -Methylphenol 

<5.0 

5.0 

4 - Chi oroani 1 ine 

<20 

20 

2  - Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4 - Chlorophenylphenyl - 

<5.0 

5.0 

Ether 

Chrysene 

<5.0 

5.0 

Di - n- Butylphthalat e 

<5.0 

5.0 

Di - n- Octylphthalat e 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4-Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4 -Dimethylphenol 

<5.0 

5.0 

4, 6-Dinitro- 

<20 

20 

2  - Methylphenol 

2 , 4 -Dinitrophenol 

<20 

20 
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EARTH 


TECH 


A  N  A  Y  T  1  (■;  A  L  S  E  R  V  I  E  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW14 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  14:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106562 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4-Dinitrotoluene 

<5.0 

5.0 

2 , 6 -Dinit'rotoluene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Hexachlorobenzene 

<5.0 

5.0 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroe thane 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N-Nitrosodi - n- Propylamine 

<5.0 

5.0 

N- Ni troso- di - Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2 -Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4 -Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2-Nitrophenol 

<5.0 

5.0 

4-Nitrophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2, 4 -Trichlorobenzene 

<5.0 

5.0 

2,4,5- Trichlorophenol 

<50 

50 

2,4, 6 -Trichlorophenol 

<5.0 

5.0 

1 -Methylnaphthalene 

<5.0 

5.0 
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EARTH 


TECH 


A  \  \  L.  V  T  I  C  A  1.  S  E  R  \  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW14D 

'^w.pU 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time: 
Date  Received:  12/20/94  Time: 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106563 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 
Benzo  (a)  Pyrene 
Benzo  (b&k)  Fluoranthene 
Benzo  (g,h,i,)  Perylene 
Bis  (2-Chloroethoxy) - 
Methane 

Bis  (2 -Chloroethyl)  Ether 
Bis  (2-Chloroisopropyl) - 
Ether 

Bis  (2-ethylhexyl) - 
Phthalate 

4  - Bromophenyl  Phenylether 

Butyl  Benzyl  Phthalate 

4  - Chloro- 3 -Methylphenol 

4-Chloroaniline 

2  - Chloronaphthalene 

2  - Chlorophenol 

4  - Chlorophenylphenyl - 

Ether 

Chrysene 

Di -n-Butylphthalate 

Di-n-Octylphthalate 

Dibenzo  (a,h)  Anthracene 

Dibenzofuran 

3,3' -Dichlorobenzidine 

2 . 4- Dichlorophenol 
Diethylphthalate 
Dimethylphthalate 

2 . 4 - Dimethylphenol 
4 , 6-Dinitro- 

2 -Methylphenol 

2 . 4- Dinitrophenol 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

8 


14:55 

10:30 
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EARTH 


TECH 


A  X  A  L  Y  T  I  (]  A  L  S  E  R  \'  I  C  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  1GW14D 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  14:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106563 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 
Benzo  (a)  Pyrene 
Benzo  (b&k)  Fluoranthene 
Benzo  (g,h,i,)  Perylene 
Bis  (2 -Chloroethoxy) - 
Methane 

Bis  (2 -Chloroethyl)  Ether 
Bis  (2-Chloroisopropyl) - 
Ether 

Bis  (2-ethylhexyl) - 
Phthalate 

4 - Bromophenyl  Phenylether 

Butyl  Benzyl  Phthalate 

4 - Chloro- 3 -Methylphenol 

4-Chloroaniline 

2  - Chloronaphthalene 

2  - Chlorophenol 

4  - Chlorophenylphenyl - 

Ether 

Chrysene 

Di-n-Butylphthalate 

Di-n-Octylphthalate 

Dibenzo  (a,h)  Anthracene 

Dibenzofuran 

3,3' -Dichlorobenzidine 

2 . 4- Dichlorophenol 
Diethylphthalate 
Dimethylphthalate 

2 . 4 - Dimethylphenol 
4 , 6-Dinitro- 

2 -Methylphenol 

2 . 4- Dinitrophenol 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

jage  8 
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EARTH 


TECH 


A  N  A  L  Y  T’  I  (J  A  L  SERVICE 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subiti:  15 -December- 1994  Sampling 
Sample:  BC1TMW3 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  15:55 
Date  Received:  12/20 l9^  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106565 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Ac  enapht hene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2 -Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2 -ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4-Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4-Chloro- 3 -Methylphenol 

<5.0 

5.0 

4-Chloroaniline 

<20 

20 

2  - Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4 - Chlorophenylphenyl - 

<5.0 

5.0 

Ether 

Chrysene 

<5.0 

5.0 

Di - n- Butylphthalate 

<5.0 

5.0 

Di - n- Octylphthalate 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4 -Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4 - Dimethylphenol 

<5.0 

5.0 

4 , 6-Dinitro- 

<20 

20 

2 -Methylphenol 

2 , 4 -Dinitrophenol 

<20 

20 
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EARTH 


TECH 


A  N  A  L  Y  T  I  C  A  I.  S  E  R  \  I  C  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  BC1TMW3 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  15:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106565 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4 -Dinitrotoluene 

<5.0 

5.0 

2 , 6 -Dinitrotoluene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Hexachlorobenzene 

<5.0 

5.0 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroe thane 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N-Nitrosodi-n- Propylamine 

<5.0 

5.0 

N-Nitroso-di - Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2 -Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4 -Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2-Nitrophenol 

<5.0 

5.0 

4-Nitrophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2,4- Trichlorobenzene 

<5.0 

5.0 

2,4,5- Trichlorophenol 

<50 

50 

2,4,6- Trichlorophenol 

<5.0 

5.0 

1- Methylnaphthalene 

<5.0 

5.0 

•age  13 
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EARTH 


TECH 


N  A  [.  Y  T  I  C  A  L  S  E  R  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm;  06 -November- 1994  Sampling 
Sample:  BC2MW1 


Submittal  Number  32429-  5 

Date  Sampled:  11/04/94  Time:  17:00 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102196 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 
Benzo  (b&k)  Fluoranthene 
Benzo  (a)  Pyrene 
Benzo  {g,h,i,)  Perylene 
Chrysene 

Dibenzo  (a,h)  Anthracene 

Fluoranthene 

Fluorene 

Indeno  (1,2,3-cd)  Pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1 -  Me t hylnapht hal ene 

2 - Methylnaphthalene 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

6.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

7.0 

5.0 

7.0 

5.0 

Page  3 
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E  A  R  T  H  ^  T  E 

C  H 

A  N  A  L  Y  T  1  C  A 

L  SERVICES 

BATTLE  CREEK 

ANG  VGA'S 

EARTH  TECH  -  OAK  RIDGE 

Submittal  Number  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/02/94 

Time:  00:00 

ANG-  Battle  Creek 

Date  Received:  11/02/94 

Time:  16:45 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/03/94 

Sample:  BCFBl 

Lab  Sample  No:  101822 

Parameter 

Result 

Parameter 

Result 

ug/1. 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2  - Dichloroethylene 

<1.0 

Toluene 

1.9 

trans - 1 , 2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

*<50 

See  attached  Statement  of 

Data  Qualifications. 

'age  22 
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EARTH 


TECH 


ANALYTICAL  SERVICE 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm;  November  2,1994  sampling 


Sample:  BCFB2 

Parameter 

Result 

ug/1 

Benzene 

*<1.0 

cis - 1 , 2  - Dichloroethylene 

<1.0 

trans -1,2 -Dichloroethene 

<1.0 

Ethylbenzene 

<1.0 

Submittal  Number  32565-  1 

Date  Sampled:  11/02/94  Time: 
Date  Received:  11/02/94  Time: 
Analysis  Date:  11/02/94 
Lab  Sample  No:  101820 


Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

*<1.0 

Trichloroethylene 

<1.0 

Xylene,  Total 

<3.0 

15:00 

16:45 


*  See  attached  Statement  of  Data  Qualifications. 
Page  20 
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BATTLE  CREEK 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  BCERl 


A  N  A  L  Y  T  I  C  A  L  S  E  R  V  I  C  E  S 


ANG  VGA'S 


Submittal  Number  32565-  1 

Date  Sampled:  11/03/94  Time:  07:30 
Date  Received:  11/03/94  Time:  14:30 
Analysis  Date:  11/03/94 
Lab  Sample  No:  101894 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

2.0 

trans-1, 2-Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

age  24 
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E  A  R  T 

H  T  E 

C  H 

A  N  A  L  Y  T  I  C  A 

L  SERVICE 

BATTLE  CREEK 

ANG  VGA'S 

EARTH  TECH 

-  OAK  RIDGE 

Submittal  Number  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/04/94 

Time:  10:45 

ANG- 

Battle  Creek 

Date  Received:  11/04/94 

Time:  16:40 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/04/94 

Sample: 

BCER2 

Lab  Sample  No:  102118 

Parameter 

Result 

Parameter 

Result 

ug/1 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

*  1.5 

trans -1,2 -Dichloroethene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene,  Total 

<3.0 

*  See  attached  Statement  of  Data  Qualifications. 
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EARTH 


TECH 


A  N  y\  L  Y  r  I  c;  A  L  S  E  R  \'  I  (]  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 

Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  03-02  November- 1994 
Sample:  BCERl 


Submittal  Number  32429-  2 

Date  Sampled:  11/03/94  Time:  07:30 
Date  Received:  11/03/94  Time:  14:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  101925 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Chrysene 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

Phenanthrene 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1-Methylnaphthalene 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

Page  5 


555v5  Glenwoocl  Hills  Parkway  SK,  PO  Box  874,  Grand  Rapids,  M!  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


A  X  A  L  V  T  I  C  A  L  S  E  R  V  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  04 -November- 1994  Sampling 
Sample:  BCER2 


Submittal  Number  32429-  4 

Date  Sampled:  11/04/94  Time:  10:45 
Date  Received:  11/04/94  Time:  16:40 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102123 


Parameter 

Result 

ug/1 

Acenaphthene 

<5.0 

Acenaphthylene 

<5.0 

Anthracene 

<5.0 

Benzo  (a)  Anthracene 

<5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

Benzo  (a)  Pyrene 

<5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

Chrysene 

<5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

Parameter 

Result 

ug/1 

Fluoranthene 

<5.0 

Fluorene 

<5.0 

Indeno  (1,2,3-cd)  Pyrene 

<5.0 

Naphthalene 

<5.0 

Phenanthrene 

<5.0 

Pyrene 

<5.0 

1 -Methylnaphthalene 

<5.0 

2 -Methylnaphthalene 

<5.0 

Page  4 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


LABORATORY 

TESTS 

01/10/95 

RESULTS 

1 

OB  NUMBER; 

144420 

CUSTOMER 

;  Earth  Tech 

ATTN:  Carol  Smith 

LIENT  I.O . 

ATE  SAMPLED . 

IME  SAMPLED . 

WORK  DESCRIPTION... 


BCER01121594  (106575) 

12/15/94 
13:00 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS . 


114420-0007 

12/27/94 

15:00 

Water 


EST  DESCRIPTION 


olatue  Organics  in  Water 

0 i ch lorodi f I uoromethane 

Chloromethane 

Vinyl  chloride 

Bromome thane 

Chloroethane 

Tr i ch I orof luoromethane 

1 .1- Dichloroethane 
Methylene  chloride 
trans-1 ,2-Dichloroethene 

2. 2- 0 i ch loropropane 
cis-1 ,2-Dichtoroethene 
Chloroform 

B  romoch I oromethane 

1 . 1 . 1  - T  r i ch I oroethane 
Carbon  tetrachloride 

1 . 1  -0 i ch I oropropene 
Benzene 

1 .2- Dichloroethane 
Trichloroethene 

1 .2- 0 ich loropropane 
Bromodi ch I oromethane 
Dibromomethane 
Toluene 

1 . 1 .2-  Tri chloroethane 
Tetrachloroethene 

1 .3- 0 ich loropropane 
D i bromoch I oromethane 

1 .2- Dibromoethane 

1- Chtorohexane 
Chlorobenzene 

1.1. 1 .2- Tetrach loroethane 
Ethylbenzene 

Xylenes  (o,m  &  p) 

Styrene 

Bromoform 

Isopropylbenzene 

1 , 1 ,2,2, -Tetrachloroethane 

Bromobenzene 

1 .2.3- Tr ich loropropane 
N- propyl benzene 

2- Chlorotoluene 

1 ,3,5-Trimethlybenzene 
4-Chlorotoluene 


FINAL  RESULT 


L I M I TS/*D I LUT ION  UNITS  OF  MEASURE 


TEST  METHOD 


USEPA  8260 


12/29/94 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfie 


(>  ()  u  r  t  .  Livonia, 


48150,  313/462-3900 


4  6  2  -  3  91  1 


EARTH 


ANALYTICAL  SERVICE 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


JOB  NUMBER :  T14420 


CUSTOMER:  Earth  Tech 


ATTN:  Carol  Smith 


CLIENT  I.D . 

DATE  SAMPLED . 

TIME  SAMPLED . 

WORK  DESCRIPTION... 


BCER01 121594  (106575) 

12/15/94 
13:00 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D... 
DATE  RECEIVED.... 
TIME  RECEIVED.... 
REMARKS . 


114420-0007 

12/27/94 

15:00 

Water 


TEST  DESCRIPT IdN  FINAL  RESULT 

t- butyl benzene  ND 

1,2,4-Trimethylbenzene  ND 

s- butyl benzene  ND 

p- Isopropyl  toluene  ND 

1 . 3- D f chlorobenzene  ND 

1 .4- Di chlorobenzene  ND 

n- butyl  benzene  ND 

1 .2- Di chlorobenzene  ND 

1 .2- Dibromo-3-chloropropane  ND 

1.2. 4-  Tri chlorobenzene  ND 

Hexachlorobutadiene  ND 

Naphthalene  ND 

1,2,3-Tricholorbenzene  ND 

1 .1- Dichloroethene  ND 

SURROGATES  Recovery 

Bromof luorobenzene  98 

1 .2- Dichloethane-d4  98 

Toluene-d8  100 

Date  Analyzed:  12/29/94 


L IM  r  TS/*0 1 LUT lOH  UN  ITS  OF  MEASURE 


TEST  METHOD 


Control  Limits 
86-115  % 
70-121  % 
88-110  % 


Month/Oay/Year 


12649  Richfield  Court 
Livonia,  MI  48150 
(313)  462-3900 


12649  Richfield  Court,  Livonia, 


48150,  313/462-3900  Fax  462-391 


EARTH 


TECH 


A  N  A  I.  Y  r  I  C  A  L  S  E  R  \  I  C  E  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  9 

Proj :  noth  Fighter  Group  Date  Sampled:  12/15/94  Time:  13:00 

MICH  A.N.G.  Date  Received:  12/20/94  Time:  10:30 

Subm:  15 -December- 1994  Sampling  Analysis  Date:  01/06/95 

Sample:  BCERO  Lab  Sample  No:  106564 

1121594 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Acenaphthene 

<5.0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Bis  (2 -Chloroethoxy) - 

<5.0 

5.0 

Methane 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2-Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2-ethylhexyl) - 

<5.0 

5.0 

Phthalate 

4 - Bromophenyl  Phenylether 

<5.0 

5.0 

Butyl  Benzyl  Phthalate 

<5.0 

5.0 

4 - Chloro- 3 -Methylphenol 

<5.0 

5.0 

4-Chloroaniline 

<20 

20 

2  - Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

4  - Chlorophenylphenyl - 

<5.0 

5.0 

Ether 

Chrysene 

<5.0 

5.0 

Di-n-Butylphthalate 

<5.0 

5.0 

Di - n- Octylphthalate 

<5.0 

5.0 

Dibenzo  (a,h)  Anthracene 

<5.0 

5.0 

Dibenzofuran 

<5.0 

5.0 

3,3' -Dichlorobenzidine 

<20 

20 

2 , 4 -Dichlorophenol 

<5.0 

5.0 

Diethylphthalate 

<5.0 

5.0 

Dimethylphthalate 

<5.0 

5.0 

2 , 4 -Dimethylphenol 

<5.0 

5.0 

4, 6-Dinitro- 

<20 

20 

2 -Methylphenol 

2 , 4 -Dinitrophenol 

<20 

20 

page  10 
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EARTH 


TECH 


A  A  1.  Y  T  I  C  A  [  .  S  E  R  \  I  C  E 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32429-  9 

Proj  :  noth  Fighter  Group  Date  Sampled:  12/15/94  Time:  13:00 

MICH  A.N.G.  Date  Received:  12/20/94  Time:  10:30 

Subm:  15 -December- 1994  Sampling  Analysis  Date:  01/06/95 

Sample:  BCERO  Lab  Sample  No:  106564 

1121594 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4-Dinitrotoluene 

<5.0 

5.0 

2, 6-Dinitrotoluene 

<5.0 

5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

Hexachlorobenzene 

<5.0 

5.0 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachl or oe thane 

<5.0 

5.0 

Indeno  (1,2, 3 -cd)  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N-Nitrosodi-n- Propylamine 

<5.0 

5.0 

N-Nitroso-di-Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2-Nitroaniline 

<20 

20 

3-Nitroaniline 

<20 

20 

4-Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2 -Nitrophenol 

<5.0 

5.0 

4-Nitrophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2,4- Tri chlorobenzene 

<5.0 

5.0 

2,4, 5 -Trichlorophenol 

<50 

50 

2,4,6- Tri chi orophenol 

<5.0 

5.0 

1- Methylnaphthalene 

<5.0 

5.0 

Page  11 
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PAH  RESULTS  FOR  BC  ANGB 


analyzed  12-19-94 


Sample  ID 

Result 

Units 

BCBGSSOl 

<1.0 

mg/kg 

BCBGSS02 

<1.0 

mg/kg 

BCBGSS03 

»1.0 

mg/kg 

BCBGSS03D 

»1.0 

mg/kg 

BCBGSS04 

»1.0 

mg/kg 

BCBGSS05 

<1.0 

mg/kg 

BCBGSS06 

<1.0 

mg/kg 

BCBGSS06D 

<1.0 

mg/kg 

BCBGSS07 

»1.0 

mg/kg 

BCBG^OB 

»1.0 

mg/kg 

BCBGl  0507 

<1.0 

mg/kg 

BCBG2  0507 

<1.0 

mg/kg 

BCBG3  0507 

<1.0 

mg/kg 

BCBG4  0507 

<1.0 

mg/kg 

DEM:  F:\BCANGPAH.XLS 


analyzed  12-20-94 

,,  i-y^'  '  -  ^  a 

Sample  ID 

Result  Units 

BC1MW2  0507 

<0.2  mg/kg 

BC1MW2  1012 

<0.2  mg/kg 

BC1MW2  1517 

<0.2  mg/kg 

BC1MW2  2022 

<0.2  mg/kg 

BC1SS05 

>5.0  mg/kg 

BC1SS06 

3.7  mg/kg 

BC1SS07 

>50  mg/kg 

BC1SS08 

31  mg/kg 

BC1SS09 

4.3  mg/kg 

BC1SS09D 

4.7  mg/kg 

BCISSIO 

460  mg/kg 

BClSSll 

<0.2  mg/kg 

BC1SS12 

<0.2  mg/kg 

BC1SS13 

<0.2  mg/kg 

BC1SS14 

0.66  mg/kg 

BC1SS15 

4.6  mg/kg 

12/28/94 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/06/94  Time:  11:30 

ANG-  Battle  Creek  Date  Received:  11/07/94  Time:  08:45 

Subm:  November  2,1994  sampling  Analysis  Date:  11/06/94 


Sample:  1B20507 

Lab  Sample  No:  102134 

Parameter 

Result 

Parameter 

Result 

mg/kg 

mg /kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0 . 010 

trans-1, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

Page  3  7 
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EARTH 


ANALYTICAL  S  E  R  V  I  C  E  S 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B21012 


Submittal  Number  32565-  1 

Date  Sampled;  11/06/94  Time:  11:40 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102135 


Parameter 

Result 

mg/kg 

Parameter 

Result 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0 . 010 

Toluene 

<0.010 

trans- 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0 . 010 

Xylene,  Total 

<0.030 

age  3  8 
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BATTLE  CRREK 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B21517 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-1, 2-Dichloroethene  <0.010 
Ethylbenzene  0.024 

Page  39 


ANG  VOA  SOIL 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  11:50 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102136 


Parameter  Result 

mg/kg 

Tetrachloroethene  <0.010 

Toluene  <0.010 

Trichloroethylene  <0.010 

Xylene,  Total  0.23 
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EARTH 


H 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B22022 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  12:00 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102137 


Parameter 


Result 


Parameter 


Result 


I 


mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2  - Dichloroethylene 

<0.010 

Toluene 

<0 . 010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

0.18 

Xylene,  Total 

1.1 

age  40 
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EARTH 


TECH 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B10507 


Parameter  Result 

mg /kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  0 . 017 

Page  4 1 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  13:20 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102138 


Parameter  Result 

mg/kg 

Tetrachloroethene  <0.010 

Toluene  <0.010 

Trichloroethylene  <0.010 

Xylene,  Total  0.083 
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[ 


EARTH 


TECH 


A  N  A  L  Y  T  1  C  A  L  SERVICES 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B11012 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  13:50 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102139 


Parameter  Result  Parameter  Result 


mg /kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0 . 010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

age  42 
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BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 
Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B11517 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 

Page  43 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  14:10 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102140 


Parameter  Result 


mg /kg 

Tetrachloroethene 

<0.010 

Toluene 

<0 . 010 

Tri chi oroe thylene 

<0.010 

Xylene,  Total 

<0.030 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  AN6  VOA  SOIL 


EARTH  TECH 

-  OAK  RIDGE 

Submittal  Number  32565-  1 

Proj :  Field 

Analysis  Michigan 

Date  Sampled: 

11/06/94  Time:  14 

ANG- 

Battle  Creek 

Date  Received: 

11/07/94  Time:  08 

Subm:  November  2,1994  sampling 

Analysis  Date: 

11/07/94 

Sample: 

1B12022 

Lab  Sample  No: 

102141 

Parameter 

Result 

mg/kg 

Parameter 

Result 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis- 1 , 2 -Dichloroethylene 

<0 . 010 

Toluene 

<0.010 

trans- 1 , 2 -Dichloroethene 

<0.010 

Tr i chi oroe  t hy 1 ene 

<0 . 010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

'age  44 
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EARTH 


TECH 


A  N  A  L  Y  T’  I  C  A  L  SERVICE 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Submittal  Number  32565 

1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/06/94 

Time:  15:35 

ANG-  Battle  Creek 

Date  Received:  11/07/94 

Time:  08:45 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/08/94 

Sample:  1B40507 

Lab  Sample  No:  102142 

Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

Page  4  5 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B41012 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  15:45 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102143 


Parameter 

Result 

mg/kg 

Parameter 

Result 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-1, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

'age  4  6 


5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample;  1B41012D 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 
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Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  15:45 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102144 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Tri chi oroe thylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-649| 


EARTH  J 

T 

E  C 

H 

A  N  A  I 

Y  1 

r  1  C  A  L  S  E 

^  R  V  1  C  E  S 

BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B41517 


I  Parameter  Result 

mg/kg 

I  Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans - 1 , 2 -Dichloroethene  <0.010 

Ethylbenzene  <0.010 

lage  4  8 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  16:10 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/07/94 
Lab  Sample  No:  102145 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0. 

.010 

Toluene 

<0. 

.010 

Trichloroethylene 

<0. 

.010 

Xylene,  Total 

<0, 

.030 

5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/06/94  Time:  14:55 

ANG-  Battle  Creek  Date  Received:  11/07/94  Time:  08:45 

Subm:  November  2,1994  sampling  Analysis  Date:  11/08/94 

Sample:  1B12527  Lab  Sample  No:  102146 


Parameter  Result  Parameter  Result 


mg /kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans -1,2- Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B12527D 


!  Parameter  Result 

'  mg/kg 

Benzene  <0.010 

cis- 1 , 2 -Dichloroethylene  <0.010 

trans-l,2-Dichloroethene  <0.010 

Ethylbenzene  <0.010 

age  50 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time:  14:55 
Date  Received:  11/07/94  Time:  08:45 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102147 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0 . 010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  GlenwoocI  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids, 


49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


ANALYTICAL  S  E  R  \  I  C  E 


BATTLE  CREEK 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 


Sample:  BCER3 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

trans - 1 , 2 -Dichloroethene 

<1.0 

Ethylbenzene 

<1.0 

ANG  VGA'S 


Submittal  Number  32565-  1 

Date  Sampled:  11/06/94  Time: 
Date  Received:  11/07/94  Time: 
Analysis  Date:  11/06/94 
Lab  Sample  No:  102148 


Parameter 

Result 

ug/1 

Tetrachloroethene 

<1.0 

Toluene 

<1.0 

Trichloroethylene 

<1.0 

Xylene,  Total 

<3.0 

14:50 

08:45 


Page  5 1 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-649 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/07/94  Time:  15:15 

ANG-  Battle  Creek  Date  Received:  11/08/94  Time:  08:25 

Subm:  November  2,1994  sampling  Analysis  Date:  11/08/94 

Sample:  1B80507  Lab  Sample  No:  102300 


Parameter  Result 

mg /kg 

Benzene  <0.010 

cis-1, 2-Dichloroethylene  <0.010 
trans-1, 2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 


'age  52 


Parameter  Result 


mg/ kg 

Tetrachloroethene 

<0.010 

Toluene 

<0 . 010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

[ 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 
Proj ;  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B30001 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 
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Submittal  Nxamber  32565-  1 

Date  Sampled:  11/07/94  Time:  10:35 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102301 


Parameter 

Result 

mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-649 


EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B51012 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time: 
Date  Received:  11/08/94  Time: 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102302 


10:50 

08:25 


Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0 . 010 

cis- 1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Tri chi oroe thylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  AN6  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/07/94  Time:  12:10 

ANG-  Battle  Creek  Date  Received:  11/08/94  Time:  08:25 

Subm:  November  2,1994  sampling  Analysis  Date:  11/09/94 

Sample:  1B52527D  Lab  Sample  No:  102303 


Parameter  Result  Parameter  Result 


mg /kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-1, 2-Dichloroethene 

<0.010 

Tr i chi oroe thy 1 ene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

*<0.11 

*  See  attached  Statement  of  Data  Qualifications. 
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EARTH 


TECH 


A  N  A  L  Y  T  I  C  A  L  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B2001 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  09:00 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102304 


Parameter 


Result 


Parameter 


Result 


mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans - 1 , 2 -Dichloroethene 

<0 . 010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0 . 010 

Xylene,  Total 

<0.030 

age  5  6 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


A  N  A  L  Y  T  1  C  A  L  S  E  R  V  I  C  E 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B50507 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  10:15 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102305 


Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample;  1B120507 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  13:35 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102306 


1  Parameter 

Result 
mg /kg 

1  Benzene 

1  cis-l,2-Dichloroethylene 
trans - 1 , 2 -Dichloroethene 
.  Ethylbenzene 

<0.010 
<0 . 010 
<0.010 
<0.010 

•age  58 

Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene ,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE.  PO  Box  874.  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


ANALYTIC  A  L  S  E  R  V  I  C  E 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  IBlOOOl 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  09:30 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102307 


Parameter  Result 

mg /kg 

Benzene  <0.010 

cis- 1 , 2 -Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 
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Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-64 


EARTH 


TECH 


A  N  A  L  Y  T  I  C  A  L  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B121517 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  14:30 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102308 


Parameter  Result 

mg /kg 

Benzene  <0.010 

cis- 1 , 2 -Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

'age  6  0 


5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


ANALYTICAL  SERVICE 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B82022 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  16:10 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date;  11/08/94 
Lab  Sample  No:  102309 


Parameter 

Result 

mg/kg 

Parameter 

Result 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-1, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 
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EARTH 


H 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample;  1B81517 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  15:50 
Date  Received;  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102310 


Parameter 


Result 


Parameter 


Result 


mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis- 1 , 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans- 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

age  62 


5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


EARTH 


TECH 


A  N  A  L  Y  T  I  C  A  L  S  E  R  V  I  C  E 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B122022 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  14:45 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102311 


Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 
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EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B52527 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  12:10 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102312 


Parameter 


Result 


Parameter 


Result 


mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis-1, 2-Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-l, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

*<0.060 

*  See  attached  Statement  of  Data  Qualifications, 
J’age  64 


5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids.  MI  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B52022 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  11:40 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102313 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-1, 2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 
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Parameter  Result 


mg /kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-64 


E  A  R  T 

H  ^  T  E 

C  H 

A  N  A  L  Y  T  I  C 

A  L  S  E  R  I  C  E  S 

BATTLE  CRREK 

ANG  VOA  SOIL 

EARTH  TECH 

-  OAK  RIDGE 

Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan 

Date  Sampled:  11/07/94 

Time:  15:35 

ANG- 

Battle  Creek 

Date  Received:  11/08/94 

Time:  08:25 

Subm:  November  2,1994  sampling 

Analysis  Date:  11/09/94 

Sample: 

1B81012 

Lab  Sample  No:  102314 

Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-1, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene,  Total 

<0.030 

'age  66 


5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  Ml  49588-0874.  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm;  November  2,1994  sampling 
Sample:  1B51517 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-l,2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 

Page  6  7 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  11:10 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102315 


Parameter 

Result 

mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids.  Ml  49588-0874.  616/942-9600  Fax  942-64 


EARTH 


TECH 


ANALYTICAL  SERVICES 


BATTLE  CREEK  ANG  VGA'S 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  BCER4 


Submittal  Number  32565-  1 

Date  Sampled:  11/07/94  Time:  16:00 
Date  Received:  11/08/94  Time:  08:25 
Analysis  Date:  11/08/94 
Lab  Sample  No:  102316 


Parameter 

Result 

ug/1 

Parameter 

Result 

ug/1 

Benzene 

<1.0 

Tetrachloroethene 

<1.0 

cis - 1 , 2 -Dichloroethylene 

<1.0 

Toluene 

1.5 

t rans -1,2- Diehl oroe t hene 

<1.0 

Trichloroethylene 

<1.0 

Ethylbenzene 

<1.0 

Xylene ,  Total 

<3.0 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/08/94  Time:  09:00 

ANG-  Battle  Creek  Date  Received:  11/08/94  Time:  13:30 

Subm:  November  2,1994  sampling  Analysis  Date:  11/09/94 

Sample:  1B61012  Lab  Sample  No:  102376 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-1, 2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 


Page  70 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0 

.010 

Toluene 

<0 

.010 

Trichloroethylene 

<0 

.010 

Xylene,  Total 

<0 

.030 

5555  Glenwood  Hills  Parkway  SE.  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-64 


ANALYTICAL  SERVICES 


BATTLE  CRREK  AN6  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B171012 


Parameter  Result 

I  mg /kg 

I  Benzene  <0 . 010 

I  cis- 1 , 2 -Dichloroethylene  <0.010 

trans-l,2-Dichloroethene  <0.010 

.  Ethylbenzene  <0.010 

•age  71 


Submittal  Number  32565-  1 

Date  Sampled:  11/08/94  Time:  10:15 
Date  Received:  11/08/94  Time:  13:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102377 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0 . 010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B141012 


Parameter  Result 

mg /kg 

Benzene  <0.010 

cis-1, 2-Dichloroethylene  <0.010 
trans- 1 , 2 -Dichloroethene  <0.010 
Ethylbenzene  <0.010 
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Submittal  Number  32565-  1 

Date  Sampled:  11/08/94  Time:  08:45 
Date  Received:  11/08/94  Time:  13:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102378 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-64 


EARTH 


TECH 


A  N  A  L  Y  T  I  (]  A  L  SERVICES 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE 

Proj :  Field  Analysis  Michigan 
ANG-  Battle  Creek 
Subm:  November  2,1994  sampling 
Sample:  1B161012 


Submittal  Number  32565-  1 

Date  Sampled:  11/08/94  Time:  09:45 
Date  Received:  11/08/94  Time:  13:30 
Analysis  Date:  11/09/94 
Lab  Sample  No:  102379 


Parameter 

Result 

mg/kg 

Benzene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0 . 010 

trans - 1 , 2 -Dichloroethene 

<0.010 

Ethylbenzene 

<0 . 010 

age  73 

Parameter 

Result 

mg/kg 

Tetrachloroethene 

<0.010 

Toluene 

<0.010 

Trichloroethylene 

<0.010 

Xylene,  Total 

<0.030 

5555  Glenwood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  Ml  49588-0874,  616/942-9600  Fax  942-6499 


BATTLE  CRREK  ANG  VOA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/08/94  Time:  09:30 

ANG-  Battle  Creek  Date  Received:  11/08/94  Time:  13:30 

Subm:  November  2,1994  sampling  Analysis  Date:  11/09/94 

Sample:  1B151012  Lab  Sample  No:  102380 


Parameter 

Result 

Parameter 

Result 

mg/kg 

mg/kg 

Benzene 

<0.010 

Tetrachloroethene 

<0.010 

cis - 1 , 2 -Dichloroethylene 

<0.010 

Toluene 

<0.010 

trans-1, 2-Dichloroethene 

<0.010 

Trichloroethylene 

<0.010 

Ethylbenzene 

<0.010 

Xylene ,  Total 

<0.030 
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ANALYTICAL  S  E  R  \  1  G  E  S 


BATTLE  CRREK  ANG  VGA  SOIL 


EARTH  TECH  -  OAK  RIDGE  Submittal  Number  32565-  1 

Proj :  Field  Analysis  Michigan  Date  Sampled:  11/08/94  Time:  08:15 

ANG-  Battle  Creek  Date  Received:  11/08/94  Time:  13:30 

Subm:  November  2,1994  sampling  Analysis  Date:  11/09/94 

Sample:  1B131012  Lab  Sample  No:  102381 


Parameter  Result 

mg/kg 

Benzene  <0.010 

cis-1, 2-Dichloroethylene  <0.010 
trans-l,2-Dichloroethene  <0.010 
Ethylbenzene  <0.010 


■age  75  -  End  of  Analytical  Report 


Parameter  Result 


mg/kg 

Tetrachloroethene 

<0. 

010 

Toluene 

<0. 

010 

Trichloroethylene 

<0 . 

010 

Xylene ,  Total 

<0. 

030 

5555  Glenvvood  Hills  Parkway  SE,  PO  Box  874,  Grand  Rapids,  MI  49588-0874,  616/942-9600  Fax  942-6499 


MOBILE  LABORATORY  DATA 


-a 

i  I 
H  I 


o  ^ 

O)  M 

O  ^  f> 

i  o  I 

ON  ^ 

^  Citi 

o 

pC 

S 
0 


•©1  « 
d  s 


rt  • 

z,  ^ 

.  a> 

.h  ^ 

<  d 

.1  I 

•i  ffl 

^  I 

ts  "S 
S  c® 

*-5  O 

U  ^ 


t  e 

es 

CTJ 


ooooooomin 
9?  Tl  Ci  'T!  T!  ^ 

cn  ^  Tf 


Tf  Tf  Tf  Tf 
On  ON  On  ON 

Co  ^  ^  ^ 


O  ^ 

CD  cn  ^ 

cN  in  »n 


^ 

ON  ON  ON  ^N 
Co  VO  VO  ip 


oooooooooo 

cocncococncococ/Dcnco 


ffiffiaCffiffiCCDCffiffiECEECffiffi 

<<<<<:<<<;<<<<<;< 

CL,CLiCucuo-iP-a.eupu^^^fc^ 

'S’Ssss’Bs^ss'S'B'Ss 

o  o  o  o  o  o  o  o  o  o  o  o  o  o 
HE-HHHHHHHE-E-HHH 


cm  „ 

2:;Zr~cst^csr-r~t:-cst^rit::'£j 

XX«oo>no»nw-iino'op^o 

QJWo  —  •-•cscscso  — 

jr'r-jr—ir—ir-ii— !.—(.— icscsc^oi'^'^ 

oypapqcQpqpqmpQpqpQpapQCQ 
PQ  PQ  i-H  1— H  1-H  T-H  ♦  »-H  t-H  t-H  T-H  1-H  1-H 


Smilh4/MANG 


MOBILE  LABORATORY  DATA 


rH  ^  pSi 

O  ^  Q, 

S  5  i 

T.  c/3 


^  u 
a  ^ 

*0' 

£  S 


‘"o  'o  'o  'o  ‘o  *o  ‘o 

CO  c/3  C/3  CO  c/3  00  CO 


* 

*  o  o  o 

O  ^  r-*  o  CN  <N  cs 

CN  lo  O  O  O 

d  O  O  A  V  V  V 


o  o 

CN  <N 


CN  UO  O 


d  d  ^  d  uo 
V  V  <N  V  O  A 


<<<<<<-<<<<<<<< 

pu&MCupucucua4Ci^PuaHCuPL,p^pu 

o  o  o  o  o  o  o  o  o  o  p  p  o 


•a 

u 

ea 

a 

C 

«  "a. 

§  5  I  e 

Z  ^ 

■<  (J 
a  ^ 

U)  s 

2  « 

u  CQ 

i 

'S  *-5 

4> 

u  ^ 


Q 

<N  r-  CM 


r-  tN 
^  <s  CN 


^  o  ^ 


o  »n  o  wo 


CN  CN  wo  O  CN  O  ^  O  O  wo  O  O 


CN  O  O  wo  wo  O  O  wo  O 


Tf  "Tf  00  wo 


<N  CN  CN  CN  <N  O  ^  O  O  CN  O  O  JS2 


1—1  WO  CO  wo  00 


'O  CN  -s 


a:)  PQ  CQ  CQ  CQ  CQ  PQ  CQ  CQ  CQ  m  PQ  CQ  PQ 


Smith4/MANG 


MOBILE  LABORATORY  DATA 


-o 

E 

CTJ 


o  w  a, 

a  ^  c 

S  Q  ® 

<u 

.Q 

s 

9 

z 


'51  « 

£ 


"O-  /-s 

s  e 


ce  . 
Z,  ^ 


w  ffl 

i 

ts  -S 
S 

a>  u 
*«=  o 
U  nJ 


un 

in  »n  cn 
i>; 

o^  o^  ^ 


Tt  ^  Tj- 

TtTfTj-TtTt^ONON^ 

On  oS  O^  O  O  O 

00  oo  00  oo  ^  ^  ^  ^ 


’o  'o  *o  'o  O  O  O  O  O  O  O  o  o  o 

cn^cncn^cncocncncncncncncn 


o  o  o  o  o  C5 

O  CN  <N  CN  CN  <N  O  O  CN 

v^*  in  o  o  o  o  o  ^  ^  o 

AdVVVVVOOV-H 


ffiaccctccnffitEEnffindjnacffiCc 

CuA-CLiO-OHO-OHCLiCuft-O-O-^^ 

’33'S3’B32S'S3ss31 

O  O  O  O  O  O  O  O  O  O  P  P  O  O 

HHHHHHE-Hh-t-HE-HH 


Q 

r-  cN  cN 

CS  r-H  ,-H 

in  o  o 

CM  1— ( 

in  ^  VO 


<N  <N  CS  CS  <N  CN 


r-H  O 

^  s 

1— (  o 

00  On 


O 

O 

O 

^  o 


PQ  «  pa  pQ  pa  pa  pq  pa  pa  pa  pa  «  ^  ^ 


SmUh4/MANG 


MOBILE  LABORATORY  DATA 


a  ^ 

QO| 


nl 


CN  <N  CN  i-H  Tj-  <N 

^  V  ri  V  CN  V  d  d  V 


xxxxxx:cxxxxxxxx 

<<<<<<<<<<<<<<< 

cucuoiCLiCuoNCLiOi^CLi&iCuo-ipLiCuad 

sssssssssssssss 

OOOOOOOOOOOOOOO 


w 

CQ 

s 

—  ^ 

C9  "S 

•2  s  I  S 

z  ^ 

•I  2 

<  (J 

§ 

•2f“  i 

.S  M 

u  CQ 

1 1 

S  C® 

0)  o 

u  n2 


CN  I—* 

o  o 


r-  CN  o  o  t--  o 


o  1-^  in  o 


o  o  wn  »n  o  o  o  »n  o 


o  »n  CN 


CN  tn 
r-*  CN 
O  C7> 


cocommPQPQPQPacQmPQfOCQPQffl 


Sinith4/MANG 


MOBILE  LABORATORY  DATA 


4) 

CQ 


A 

z 

u 


os 

00 

OS 

o 

.fi 

s 

s 

Z 

o 

I 

eu 


O 

3 

c 


i  S 


■g 

4^ 

U 

U 


3  ^ 


.SP 

I 

s 


3 

pa 

c 

o 


e 

4> 


s 

O 

u  ^ 


Time 

Sampled 

15:40 

0 

»n 

0 

16:50 

17:15 

16:30 

16:30 

wo 

<0 

t^* 

0 

0 

ON 

0 

cn 

0 

1—4 

10:55 

11:30 

8:20 

9:35 

10:15 

8:35 

Date 

Sampled 

11/9/94 

11/10/94 

11/8/94 

11/8/94 

11/8/94 

Os 

1—4 

11/9/94 

11/9/94 

11/9/94 

11/9/94 

11/9/94 

11/9/94 

11/9/94 

J< 

"C 

*0 

'o 

*0 

‘0 

X 

0 

‘0 

‘o 

‘0 

‘o 

• 

0 

0 

0 

’0 

’0 

*0 

OQ 

CT) 

00 

00 

CO 

CO 

CO 

00 

00 

CO 

00 

CO 

00 

CO 

00 

=  1 

OJQ 

OC 

W] 

OD 

on 

on 

on 

on 

on 

on 

on 

on 

Sf 

on 

=  11 

4 

4 

■a 

1 

1 

1 

1 

I 

e 

e 

E 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CN 

ON 

CN 

CN 

CN 

0 

CN 

CN 

CN 

CN 

CN 

CN 

Pi 

0 

0 

0 

cn 

0 

0 

CN 

WO 

d 

d 

d 

d 

ON 

d 

d 

V 

0 

V 

CN 

V 

V 

CN 

A 

V 

V 

V 

V 

m 

V 

V 

"O 

s 

0 

X 

X 

PC 

PC 

X 

X 

X 

X 

a: 

X 

X 

X 

d: 

X 

a: 

a 

< 

< 

<; 

< 

<: 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

£ 

cu 

cu 

cu 

Cu 

Cu 

CU 

cu 

CL, 

CU 

CU 

CU 

Cu 

Cu 

Cu 

0 

13 

0 

13 

•4-> 

0 

13 

4-* 

0 

13 

4-^ 

0 

13 

4-* 

0 

13 

4-J 

0 

0 

0 

13 

4-4 

0 

13 

4-» 

0 

13 

4-* 

0 

'S 

4-* 

0 

13 

4-» 

0 

4-4 

0 

'S 

4-4 

0 

E- 

E- 

E- 

E- 

E- 

E- 

E- 

E- 

E- 

H 

H 

H 

H 

a> 

mp1 

ID 

CO 

C/D 

1 

Q 

rn 

Q 

r- 

CN 

r- 

CN 

CN 

cs 

0 

CN 

CN 

r- 

r- 

r- 

1—4 

^-4 

CN 

r- 

0 

1—4 

1-H 

r— t 

ON 

0 

CN 

0 

0 

r— ( 

0 

wo 

0 

0 

wo 

0 

0 

0 

0 

0 

0 

wo 

wo 

WO 

0 

1-H 

CN 

wo 

0 

0 

t-H 

T— 4 

r-4 

CN 

0 

0 

0 

ON 

ON 

0 

00 

0 

ON 

00 

cn 

cn 

cn 

CO 

m 

r- 

1—4 

wo 

1—4 

1—4 

CQ 

CQ 

X 

CQ 

CQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

PQ 

T— t 

t—H 

r— H 

1— H 

t-H 

1—4 

1—4 

^-4 

r-H 

1— < 

1—4 

t— ^ 

Xi 

w 

W) 

‘5 

w 

4> 

cd 

3 

O 

•O 

o 

N 

'3 

§ 


O 

C/l 

* 


Smith4/MANG 


MOBILE  LABORATORY  DATA 


Smith4/MANa 


APPENDIX  C:  SOIL  SAMPLING  FORMS 


Form  FI 026 


fTh^  E^nn  r^hnofogy 
CarportcJon 


Soii/Sediment  Sampling  Record 


Decontamination 
Equipment:  Hand  auger 

Type 

^  Trowel 
Q  Other - 


Decontamination  Ruids: _ 

□  Sleam/Hot  Water  Si  Methanol 

SI  Detergent/water  O  Hexane 

Q  Potable  Water  □  HNO3  ;  dilution 

S  Deionized  Water  □  Other - 


fomi  FI 02 


^T?w  Esrth  T^hr  ology 
Ccrporadon 


Soil/Sediment  Sampling  Record 


Project  Name  7/^  Rz _ _ 

Location  E>Pir-rui=  crbbk  ,  fVi  /  cN 

Recorded  By  J'  SR  i _ _ 

Date  -  ^7-9^ _ ^ _ _ 

Site  Qf\CK  G,RdUf\ir> _ 


Project  Number _ 

Sample  Nnmhor  &C  &  Q  '^ 
Duplicate  NJumhor  /3c  gfeS5{)3i 

Checked  By  _ 

Date - \\^ 


F<xmFt026 


fTha  £jrth  Tachnatogy 
CcrpocMtlcn 


Soil/Sediment  Sampling  Record 


Form  FIO: 


Ejrth  T^hnoiogy 
CorporatUcn 


Soil/Sediment  Sampling  Record 


Project  Name  ^  R'Z 

Location  BA7TlB  L/^BE  K  .  M/cy /6> 

Recorded  By  B/^/£ &b: L _ 

n.t.  _ 

Site _ 6>  fiOU/\jD 


Project  Number — iH&y  O / 
Sample  Mnmhor  BC &&SSOB' 

Duplicate  Number—— _ 

Checked  By - — j _ 

Date  _  ^ 


Sampling  Equipment . 
Sample  Type 


(|oiO 


Sediment 


Sample  Type  Description 
uses  Soil  Type  S  CL 
Color  VMA, 


Depth 


'0/\/B 

O'  I 


Number  of  Samples . 
Comments _ 


Decontamination 
Equipment:  S  Hand  auger 

TypA 

JSI  Trowel 
Q  Other _ 


Decontamination  Ruids: _ _ 

□  Steam/Hot  Water  ^  Methanol 

Detergent/water  □  Hexane 

Q  Potable  Water  O  HNO3  ;  dilution 

S,  Deionized  Water  O  Other _ 


Fofm  FI 026 


^T7>»  Esrtrt  T^hnolo^ 
CorpoTMtJcn 


Soil/Sediment  Sampling  Record 


FormPlOSe 


^TTw  £jr(ti  T^hnaiogy 
CorpocMdcn 


Soii/Sediment  Sampling  Record 


Project  Name  //C>  ^  1-0,  O  f? x 

Location  CRB'S  A. 

Recorded  By _ ^  BRIBCp-el _ 

Date  /  3  -  /  S’  -  ^  V _ _ 

3}(g  Bf\C  KGRoUiVVi _ _ 


Project  Number _ 0 1 

Sample  Mnmhor  Be  &gSSC> 

Duplicate  Number _ 

Checked  By  — ^^0 _ 

natfi  _ _ 


Sampling  Equipment . 
Sample  Type 


Sediment 


Sample  Type  Description 
uses  Soil  Type  SC 
Color, _ K  6>R 


N0f\)B 

O  -/  ' 


Depth  ^  ~  / _ 

Number  of  Samples L 

Comments _ _ 


Sampling  Point  (sketch): 


Decontamination 
Equipment:  El  Hand  auger 

TypA  RAAS 

(SI  Trowel 
□  Other - 


Decontamination  Ruids: _ 

Q  Steam/Hot  Water  El  Methanol 

IS  Detergent/water  □  Hexane 

□  Potable  Water  □  HNO3  ;  dilution 

E  Deionized  Water  □  Other - 


Fotm  F1026 


fTTx  Esrth  T^hnolo^ 
CcrporaUon 


Soil/Sediment  Sampling  Record 


Decontamination 
Equipment:  SI  Hand  auger 
Type 

(!SI  Trowel 
□  Other - 


Decontamination  Ruids: _ 

□  Sleam/Hot  Water  El  Methanol 

E  Detergent/water  O  Hexane 

□  Potable  Water  O  HNO3  :  dilution 

S  Deionized  Water  □  Other - 


Forni  FI02 


c^rxn  Tjcr^aioQY 
Corporation 


Soii/Sediment  Sampling  Record 


Project  Name  A  27 

Location  SAtti/s  C/^EEk  .  MlCH/C.Afii 

Recorded  8y  £>RiG G>  G  L _ 

Date _ ! !  j !  o  !  _ 

_ ’  ^  I  ^ 


Project  Niimhpr  9V8^9r:>/ 
Sample  Nnmhpr  .  6^.  I  S6  o  ( 

Duplicate  Number— _ 

Checked  8y  -^6 _ 

natA _ 6  /  t7 


Sampling  Equipment . 
Sample  Type 


Sediment 


Sample  Type  Descnption 
uses  Soil  Type 
Cninr  ^  fSRO  UJaJ 


Depth 


/\J0/1>  E 

0-1  ' 


Number  of  Samples . 
Comments _ 


Decontamination 

Equipment:  S  Hand  auger 
TypA  /^A/15 

O  Trowel 
O  Other - 


Decontamination  Ruids: _ 

D  Steam/Hot  Water  KI  Methanol 

H  Detergent/water  Q  Hexane 

Q  Potable  Water  O  HNO3  ;  dilution 

S  Deionized  Water  Q  Other - 


FomiPIOZS 


Ccrpor:*Oon 


Soil/Sediment  Sampling  Record 


Project  Name  T 

Location  ^^TrL/S  C/^£EK  . 

Recorded  By _ e  L _ 

Date  II  -  10  ~  ^  ^ _ _ 

_ rL _  _ 


Project  Number _ / 

Sample  Number — S  S  c?  . 

Duplicate  Number _ 
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Date - j - 


Sampling  Equipment . 
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Sample  Type  Description 

uses  Soil  Type _ 
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Duplicate  Number— _ 
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Sampling  Equipment . 
Sample  Type 
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Sediment 
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c 

uses  Soil  Typje _ 
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Depth 
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0-1  ' 


Number  of  Samples , 
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Sampling  Point  (sketch): 
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0  Trowel 
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Number  of  Samples  / 
Comments _ 
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APPENDIX  D:  BOREHOLE  LOGS 
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"  ‘  ® "  Borehole  Lo 


Project  Name:  \  VA\fKl4G 


Borehole  Location:  ^  I I 


Drilling  Agency:  STEA^K.NiS 
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Drilling  Method:  HOUL-O^J  :SvE.v-\  A.O<S>£  ^ 


Drilling  Fluid: 


Completion  Information:  eo»^Puer6-D  AS  FUOSt^ 
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^ '  Tha  Earth  Tr^chnoiogy  i  i  ^ 

S  corpo^Mtion  BofeholeLog 

Project  Name:  (^AkUA  An)6^;  KicL  Project  Number:  ^ 

Borehole  Location;  S»  |c  It  fWrrver  [  TRa.Vs  Borehole  No.  BCl  _ Sheet  1  o< 

Drilling  Agency:  5ixr-|-A/\*7^ck.  Driller  Be(| 
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_  Sflrtcf  -fo  /'/r>€  gravel,  yellot*>  - 
hrouin  1  K  molS'T-  — 

_  ’I  ~  !  O  ^  ^  "Drii/e  01^1^  ~ 
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Oj)H>  V.  fine  -  -fine  gravel j 
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S/B 

PIO  (ppm) 
S/B 

Graphic 

uses  or 
Rock  Type 

Lithologic  Description 

V. 
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minor  s//f  and  c./ajj^  (He'-iy')_ 
Coarse  grained  ,  (tjeH-Sorhecl 
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i^HT  corpoTMtion  BorGnOlG  LOQ 

Project  Name:  |  j^Q  ^FCr,  Mia-\  A/OO  7  Battle  Oz<i.L  KicL  |  Project  Number: 

Borehole  Location:  S .  k  I  •  I  \s  Borehole  No.  ^c//3  3  ^  °*  gL 
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Field  Analysis 


e 

u. 


E 

Q.  • 


LOG 


a. 

C3 

w 

o 


"I 

CO  l- 
O 

CO  o 

“1  o 

^  QC 


Checkecjby: 


Date 


Lithologic  Description 


Remarks 


S 


16 


I 


1 


«i: 


SP 


i  (jramect^roo'/st  J 


No  Odor^ 


\ 


I  Dr/uc  0/?/^  -j 


OoS, 

dk 

or 


sand  uSrhH  graue/  QAd, 

fjnes,  coarse  g>^o,iAedj, 


N<f  Oder 


_  T)ri\/€  c>/)i^  n 


su/ 


SUnd ,  fine  gr^ue./ 1  coarse  SiwW)  Odo. 

hroojrt  brbUJry  ^  loose. ^ 

moisf- 


!_  /S*~/f'j  Prive  0/1  l\j 


S-a  =  Sample  reading  /  background  reading 


NA  =  not  analyzed 


Pro,ec:  Mome:  //^tA  ,  b OtH! & Crt^k  ,  M ! C H  jW^ I  -  Ot 

Borehole  Location: 5;^/;  /:^/.yWe/.  /^,e^  /\ pea.  Borehole  No:  /J ^ y  Sheet  ^of  ^ 


Key  S/B  =  Sanple  reading  /  Background  reading  NA  »  not  analyzed 


^  Earth  T^hno/ogy 
Coqx>ration 


Borehole  Log 


Project  Name:  (tO^R^r,  A^)^  ;  l^tfie  Oee^lc.  K»cL  |  Project  Number: 

Borehole  Location:  S.  k  I  '  fl>rrr,zr  Borehole  No.  [  sheet  1  of 

Drilling  Agency:  ^cu'-|-^‘”[ec  W  Driller  ^  Be(| 


Drilling  Equipment: 


Drilling  Method:  Date  Rnished:  ll/o9/9‘f 


Driller  B.Be(| 


Drilling  Fluid  /LJ  /N 
Completion  Information: 


Number  of 

Samples: 

Borehole 


..  .  Borehole  ,  fy 

^  ^  ’  I  .  L  '  1  „  Diameter  (in):  ^ 

bGwhN-4e-  I  Logged  by-  /). 

C> 


Total 

Depth  (feet): 

Q7 

Depth  to 
Bedrock  (feet): 

dA 

Depth  to 

Water  (feet): 

^35-  fk 

Elevation 
and  Datum: 

/I/4 

Sample 


£• 

a 

I  I 

cr  I- 


?  I 


Reid  Analysis 


o  5| 

:M  « H 

^  O  jc 

s  y 

m  O  S 


Lithologic  Description 


<L  — 

cje/l-soH-ed .  cehes^v 
—  ^  T^nuc  oy\ltj 


V?  ^  ^  ^  < 


Sa.nd ,  med  - c.oa.r%e  grained 

oS id-h  "trace  -fina  f  ^  hroMn ^ 

~ weihsartei ,  loaze ,mc'is-t 

-  "Drive  on!^ 


Nc  Odor 


sand  ^  hroujn,  uiell- sorted ^  Odor 

tnoisd-Joofe  ~ 


/  a /r'  Z>/-/i/€  ar)l>^ 


S/8  =  Sample  reading  /  bacKgrouno  reacing: 


NA  =  not  analyzed 


-err-  F  •CC9 
■i*  31 


1  i  s 


Projec:  J  f  Q  -  fi/\l .  dllHk  CrC^A  ,  MK!^ _ ^ 

Bors'no\s  Locawn  Si -fe  !'  firmer  fue/Ta/j/i^  />^rea.  Borehole  No:  &  C  ! &T 


roject  Numoer:  \ 

'  Sheet  ^  of 


Sample 


Field  Analysis 


Checked  By: 


c 

o  ^ 
c_>  a> 

5  o 

I  ^ 

CQ  QC 


§§ 


>  1 

Lithologic  Description 

Remarks 

>• 

^  ^  ^ 


Sancj^  Lh  hrcrujyi ,  Sorytt. 
^  ~^ra.i/e/ j  /oes  €. 


f\/o  Odor- 


^  ^  ^ 
^  ^ 


..  s 

S'S 

Ssh 


poot^iy- ^  ioose. 

Scd'uradcd 


f-ue/  Odor 


Sanple  reading  /  Background  reading 


not  analyzed 


hoteiogz.dwg 


^  Th«  Earth  Tfichnoiogy 
Corporation 


Borehole  Log 


Project  Name:  |  MiaA  A«06^  ;  BittleOec.lc,  KicL  |  Project  Number 

Borehole  Location;  S>  I  •  \  ITnA-Vv  Borehole  No.  Sd 6  ^ _ Sheet  1  of  ] 

Drilling  Agency:  Drillen  ^  ^0  ( j _ _ 

Drilling  Equipment:  _ _ Date  Started.  /oi/9H  Depth  (feet):  /6^ _ 

Drilling  Method;  Date  Finished:  ^  ^  Bedrock  (feet):  yl/ A 


Drilling  Method; 


Drilling  Fluid  A 


Completion  Information;  i  1 1 


Number  of 
Samples: 
Borehole 
Diameter  (in): 

Logged  by:  / 


Sample 


Reid  Analysis 


Depth  to  .  fA 

Water  (feet): 

I  /y  Elevation  aia 

'  I  (o  and  Datum:  tV^ 


Q.  <D  w 

<5:2  I 

3 


C 

3 

—  O 

cj  O 


q:  <5: 

I 


_SQ/)c/j  /yjed.  Q r aimed ,  hrou)>n^^ 
u)eJi‘  sor'^ea,  /Oo%  e, 


TP^ 


S/8  =  Samole  reading  /  bacxground  reading; 


NA  =  not  analyzed 


S^rth  Tochnoiogy 
CorpoTMUon 


Borehole  Log 


Project  Name:  |lO^R^,  iMia^  A  rOC^  J  Ba.t+(e  (CtccIc,  K»cL 

Project  Number  ^</g^0 

Borehole  Location:  $  »  ^  It  \ 

Borehole  No.  Bci  B  y 

Sheet  1  of  ^ 

Drilling  Agency:  5^-^WlecVv 

Driller  B.Be(| 

Drilling  Equipment: 

Date  Started:  II  1^9/9^ 

Total  / 

Depth  (feet);  /  j 

Drilling  Method:  6€-oprz)(^ 

Date  Finished:  ll/o9 

Depth  to  . 

Bedrock  (feet):  A/ri 

Drilling  Fluid  ^  A 

Number  of  ly 

Samples;  > 

Depth  to  A  / ^ 

Water  (feet);  ' 

Completion  Information: 

Ls.JL  to/  (ou' 


Reid  Analysis 


Borehole  .  ly 

Diameter  (in):  ' 


.  Fax 


Checked  by:  <5 


Lithologic  Description 


and  Datum: 


Date:  L 


DEia 


|N 

Oo 

\f% 

Q 

CV 

1 

o 

5 

tn 

rn 

Oc/o/ 


nJ 

ri 

CO 

^  * 

*««. 

o 

c 

CQ 

^Sand  cu/M  (jrax/el ^  r^ed.-^ 
SlV  — cooLirse  grained,  broiAjn^ 
_Z,^.  loose  ^ 


/£)  j  Thrive  cy^Aj 


hfo  Odor 


S/8  =  Sample  reading  /  background  reading; 


NA  =  nor  analyzed 


=crrr  F  ’CC3 
3t 


H ICH  fit/l,  J  BuH-U  Crltk  ,  ch _ |  °..|.c=  '^l^ ^ <jO /  .  ^  g  \ 


Borehole  Location:  57/^^/  *  farmer  Fuei  Tank  firea. 

' _ ^ - i 

Borehole  Mo:  3Cl  BH  Sheet  5 

Depth 

(feet) 

Sample  |  Field  Analysis 

LOG  1 

Checked  By:  Date; 

Number 

Interval 

Blow  Count 

Recovery 

Time 

E 

a, 

Q. 

9\ 

Li_  cn 

PID  (ppm) 
S/B 

Graphic 

uses  or 

Rock  Type 

Lithologic  Description 

Remarks 

/sr  - 

C? 

rs 

1 

Va 

1 

•o 

O 

\n 

•*% 

1 

GS 

In 

(s^a.x^ell\f  SQy)ci^  h/'oturj^ 

ioose,  _ 

h/o  Odor- 

/7  — 

1  1  1  1  11  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

il 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  ■■- 

^  C^eoprobe 

re-Puiat  od-  /?' 

Key 


S/B  =  Sanple  reading  /  Background  reading 


NA  a»  not  analyzed 


holeiog2.dw 


r/vj  £Arth  Technology 
CorpcTMtlon 


Borehole  Log 


Project  Name:  |tO^R>,  iMtOA  A  rOC:^  ;  Geoic,  KicL  Number 

Borehole  Location:  $  ,  k  I  •  Fo<"^er  I  k  Borehole  No.  gc  /  3  ^  Sheet  1  of 


_ _  r-  I  .  -T-  .  G-re<f^ 


Drilling  Agency:  ^(xrkK  (eck 


Drilling  Equipment: 


Drilling  Method: 


Drilling  Fluid  f\ 


Completion  Information: 


Driller  Be(| 


Date  Started:  ///37/fV  Deplh  (feet):  5 


Dale  RntehM: /(/(,9Ar  K*(leet):  tJA 


Number  of  Depth  to  .j  a 

Samples:  Water  ffeet^:  /V/S 


Borehole 


'  j  Logged  by: 


mv  / 


Depth  to  A 

Water  (feet):  ^ 


Elevation  *  /  a 
and  Datum: 


Sample 


Ci-  2  ir  —  o 

5  I  o  I 

Ills 

2  —  00  CC 


Reid  Analysis  LOG 


£  £ 
^£13  ^co 

Q  ^  Q  ^ 


tn 

Co 

*«s. 

-  Of 
2 


^  ^  r 

;5  Q  <  <  Vr> 
tQ  ^ 


uses  or 

Rock  Type 

1 _ i _ W  - 1 - 

Lithologic  Description 

^1  - 

Remarks 

U 

SCindi^  cJcnj  f  A  Vic  grain  6  _ 

fcroiA/o,  coAesifc'fi 

h/o  Odor- 

_Sand^  med.  i^ro.in^cl ^  lorouin-  S//^>jf 
Q  _ujell- saried ,  leosz,r^6iS-h  -  hiiclrecarbon 
^  _  -  odor- 


Scxnd  ^  p^ecl,  gra/nedj  t»*‘6U)n- 
UdJ  -sor-  dedj  h  os  e,  met  si- ' 


/r^  Z>ri\/e  07)!^ 


S/8  =  Sample  reacing  /  bacKgreuna  reading;  NA  =  not  analyzed 


=ro,ec:  j !  £><MU  Crctk  .  fM  i  ^  ^  ! 

Borehole  / : /^rflier /^ut/  T(XaI^  Area 

Borehole  No:  j Q  ^  Sheet  SI 

_ _ _ _ _ _ _ _ 

Depth 

(teet) 

Somple  F’ield  Analysis  LOG 

Checked  3y:  Date: 

— 

q> 

i3 

E 

3 

z 

nlerval 

Blow  Count 

Recovery 

a> 

E 

i— 

FID  (ppm) 
S/B 

PID  (ppm) 
S/B 

Graphic 

uses  or 
Rock  Type 

Lithologic  Description 

Remarks 

/rj; 

fN 

K 

•V. 

0% 

VJ 

•> 

•s* 

in 

"N» 

5 

E 

o 

: 

lA  ■ 

So-nd ,  med.  ^ra/yoed  uit+k  _ 
~(X  feiS  p/eces  a-fcjr&ue/,  _ 

laroujn,  ! oos  e  ,  rni>/<,-f-  _ 

n- 

_  l^'-otb'^  Drive  onl^  — 

ao- 

a 

ni 

•o 

OI 

bo 

> 

nf 

nj 

1 

Ci 

CY 

<t 

Q 

1 

Cl 

^(xnd.j  -fine,  ^ra/hed ^  V.  Dtll'_ 
SerZ-ed,  hroujn,  loose ^  _ 

s/y'^Z^'^Zy  roois-i-  _ 

/\/6  Odor- 

_  tD  *-  aa.' 

Key 


S/B  =  Sanple  reading  /  Background  reading 


NA  a  not  anolyzed 


hoieloq2.dwi 


Th«  E^rth  Tochnoiogy 
Coq^atton 


Borehole  Log 


Project  Name;  1 10  ^  F6r,  iMlOA  '  BitHe  Cfec^L,  W.cL  Project  Number;  ^ 


Borehole  Location;  S .  k  I  *  For-rv^iz^  ^W  I  Ra  K  Borehole  No.  gQ  j  S  9 


A _  r'_  !  .  'T'  1  riAillar-  TS  D_  (I 


Sheet  1  of  3^ 


Drilling  Agency;  ^OJr\^  (eck 


Drilling  Equipment; 


Drilling  Method; 


Drilling  Fluid  /VJ  /\ 


Completion  Information: 


Driller  B.Be(| 


Sample 


Reid  Analysis 


CL  "5  k- 

8^  I 


5  u> 


o 

S  ? 


Date  Started: 

Date  Finished: 

\\loHhH 

Number  of 
Samples: 

S' 

Borehole 
Diameter  (in): 

/ 

Logged  by:  > 

C). 

Checked  by; 

Depth  to 
Water  (feet); 


Elevation 


Lithologic  Description 


Remarks 


/  5"  ^  Driue  6nl^ 


SO.ndij  cJiL^  f  -Pine  ^r(x  'in^d,  ~  Od-or 

V.  cbhe%i^“^  — 


l'~l o\  T>rive  ffy\ 


L*  [p 

5  8  S 


_Sandij  dac^  JUS^  somd^  Odor 
•P//i€  meA.  Qrafne^d  ^  b^ou^n^ 
mot  si- 


/s' -/f  '  T^rwre  H 


S/8  =  Samole  reacing  /  bacKgrouno  reading; 


r4A  =  nor  analyzed 


=ro,ec:  /V/Ci4  f\N G  \  baH/e  Cr&tk ,  tA> H  I  9V?9^/-i)g'  I 

_ _ — ^ ^ - - — ^  T"  Z 


•  -  -  ^  !  j 

Borehole  Location:  Syfe  //  Forme^r-  fit!  ^ank  (xrea 

Borenole  No:  JB  C  /  3  9  ^ 

_ _ _ _ _ _ _ _ _ _ H- 

heet  of  ^ 

- - 

1 

Sample 

Field  Analysis  |  LOG  | 

Checked  By:  Date:^,  ^  ^  ^ 

Depth 

(feet) 

Mumber 

nlerva! 

Blow  Count 

Recovery 

0) 

e 

FID  (ppm) 
S/B 

PID  (ppm) 
S/B 

Graphic 

uses  or 
Rock  Type 

Lithologic  Description 

Remarks 

/ST  - 

- L. 

1 

\n 

1 

1 

0 

cn 

1 

0. 

_S dnd  ,  fine,  ^r-aineci  y  _ 

lirou>in,OJ&il-se>r-t-^ol  j  _ 

r/io/sf  _ 

A/o  Od^r 

^7- 

—  ll  ' -  QC)'^  I) ri\/€  ~ 

ao  - 

nr 

>• 

VJ 

'nj 

1 

V 

a 

1 

o 

rt 

N 

1: 

'n 

_SQ.nci ,  fine  qramtd  ^  — 

_brou)n^  Uje/Z-sor^^at,  _ 

mo/S'k  _ 

S/o  Odor- 

2A  — 

_  TD  ^  a  a ' 

hole(og2.d 

S/B  =  Sample  reading  /  Background  reading  NA  =«  not  analyzed 


Esrth  Tacr^noiogy 
CorpofMtlon 


Borehole  Log 


Project  Name:  \{0^F6r,  A  Cfeclc,  KicL  Project  Number: 


Borehole  Location:  S  i  1<  I  t  FD<"rrvJ2/- Xc,a K  Borehole  No.  BCiQll  Sheet  1  o(  3L 


Drilling  Agency:  (C-ck  B  ,Be(| 


Drilling  Equipment:  Date  Started:  Ilf  09/9^ 


Drilling  Method: 


Drilling  Fluid  /O  f\ 


Data  Rnished:  / 


Number  of 
Samples:  ^ 


Completion  Information:  Borehole  ,  / 

'  J  Logged  by:  /),  f^gX 


Sample  Raid  Analysis  LOG  I  I  Checked  by:  ' 


Total 

as 

Depth  (feet): 

Depth  to 
Bedrock  (feet): 

MA 

Depth  to 

Water  (feet): 

i\IA 

Elevation 

NA 

and  Datum: 

-  o  ^ 

5  o  § 

c  »  o 

.2  o  y 

<o 

-S  GO  CC 


o  I- 


^  ^  cn 

^ 


r> 

u 

o 

O 

€C 

5 

Sj 

\ 

o 

o 

?  ni 
^  < 
^  < 
^  ' 

$  ^ 


Checked  by:  ; 


Lithologic  Description 


JO/Aye/  ^  (jrauei  dnci  or^amc^  A/^  Oc(4>i 

rnots^^  Cohesive  _ 


Sand  ,  p^eA-  coQJr$e  ijraCme^d 
br-DU->o  ^  I  oos  e  si- 


V> 


H  ts/o  Odoi 


\a 

Va 

Sand  lj/*FK  groLi/ei ,  med,  ~ 
Coarse  (^rojhtd  ^hroujn^  Lt 
broLun^  loo$B  moisi- 


f"  /S  ^  '  X>r^\/e  on  I 


Ocloi 


S/3  =  Sample  reacing  /  Packgrouno  raacing: 


NA  =  nor  analyzed 


I  iio<i~ FC, .  mn  MTTucMeK  MICH  k"'"'  '^moi.O’t 


Borehole  Location:  S/'/tS  /  •'  Firmer  •f'ueJ  Fork  OTSa 

-  ^  ^  ^ - - 

Borehole  No;  /  Qjj  Sheet  ^  ot 

_  _ _ _  ^ — 1 - 1 - - 

Somoie 

Field  Analysis 

LOG 

Checked  By:  )f^C)  1  C 

Wl£ - 

0.0; 

(U  0> 

^lumber 

nterval 

3low  Count 

Recovery 

Time 

FID  (ppm) 
S/B 

PID  (ppm) 
S/B 

Graphic 

uses  Of 
Rock  Type 

Lithologic  Description 

L  1 

Remarks 

/r  - 

$ 

5 

. » 

«c 

<:> 

1 

cS 

sar)d  ujl-hly  -f^ine  -  _ 

f  'me  j ,  i^ro w/7  - ye//du^ 
si  rirjp/5 _ 

A/o  Oder 

1 1 .  h  1 1 1. 

—  Thrive  on!^  — 

.  1  ■  1 . 1  ■  1 . 1  ■  1 1 1  ■  1 

m 

a 

->• 

CQ 

ifr 

m 

5 

D 

5 

O 

h 

■» 

§ 

o 

00 

> 

in 

1 

o 

VA 

_Sanol ,  W*.  f/nff  -  meal,  framed j- 
friinOr  -Pines^  hfou^rj  _ 

_Jopse  -cohes/'i/e ^ /yjo'jsF  _ 

f\/o  Odor- 

as- 

«* 

_TD  =  as' 

holelog2.d 

Key 


S/B  =  Sample  reading  /  Background  reading 


NA 


not  analyzed 


Th^  Eanh  Tochnoiogy 
Corporation 


Borehole  Log 


ProjectName:  1 10  ^  F6r,  iMlGA  A /06r  ;  KicL  Project  Number:  ^ 

Borehole  Location:  S  ,  k  1  :  fvCrr^zr  \  k 

Borehole  No. 

Sheet  1  of  ^ 

Drilling  Agency:  ^TOrkW  (eck. 

Driller  B.Be{| 

Drilling  Equipment: 

Date  Started:  /ol / ^3 

Total 

Depth  (feet):  5  *2. 

Drilling  Method: 

Date  Rn  ished:  /  / ^^9 ^  j 

Depth  to  kjA 

Bedrock  (feet): 

Drilling  Fluid  fsj  A 

Number  of  ^ 

Samples:  ^ 

Depth  to  Uf\ 

Water  (feet):  ' 

Completion  Information: 

Borehole  . 

Diameter  (in):  •  lU 

Elevation  j  a 

and  Datum: 

Logged  by:  /?.  Foy. 

.-j - 1 - 

Depth 

(leel) 

Sample 

Reid  Analysts 

LOG 

Checked  by:  ^  C) 

Number  | 

Interval 

Blow  Count 

Recovery 

H 

FID  (ppm) 
S/B- 

PID  (ppm) 
S/B‘ 

Graphic 

uses  or 
Rock  Type 

Lithologic  Description 

'  L 

Remarks 

o 

/  - 

“73 — 

^  o 

o 

4 

o 

f 

s« 

8 

U» 

Of 

> 

1 

«C 

o  . 

Sandtj  cJatjf^tnt  qratneci^  hy^duj/)^ 
SOfyiewhcL-f  co^SttrC ^  F 

A/tf  Odor- 

-  i' J)rivi  onl^ 

i  — 

7  ^ 

U 

o 

n 

5 

VJ 

CO 

r* 

o 

in 

O 

5 

1 

lA 

ro 

ro 

cr 

■ 

^Cxt>S€.  — 

hlo  Oder- 

~  7  -J^'^TDrii/e  oy\itj 

(0  ^ 

o 

5 

s 

0 

00 

ns 

1 

*o 

<c 

O 

O 

(/> 

on 

Scuid,  Jyiect.  ^raimd^  k  sa»a//  “ 
dnoun-h  o-P  qro.vel ,  poorly  -  — 
sor-feol,  Ay-.  hrou/Kt^  /oef-^  ~ 

hJo  Odor- 

-/S-- 

1 

t 

1 

t 

1 

-  JSl  T>rive  dn!^  - 

1 

Key  '  S/3  =  Samote  reacing /' tDacxgrcLna  reacing;  NA  =  not  anaiyzea 


Project  :iame:  FG,  NICH  AN6  ;  Cr^k  ^ 


reject  IMumDer:  9^710/-d%  I 


Borehole  Location:  S;f-€  /  •'  Forr»er  Hid  lank  /\re/x 


Borenoie  Mo:  3C  !  Q  12^ 

Sheet  ^  of  ^ 

I  ' 

Checked  By: 

Date:  4) 

— 

Q.  ‘U 
(U  <u 


17 


Sample 


Field  Analysis 


LOG 


U 


‘O 

as 


<:> 


6 

Q. 

Q. 

9\ 

Lu  00 


E 

Q. 

CL 

9^ 

CL  OO 


O 


o 

Q- 

O 


<D 

CL 


O  (J 

on  o 
3  01 


Lithologic  Description 


Remarks 


j_S  a<oc/^  -P/ne  ^r<i/ne<i,  lor6uin_ 

U>ei/'Sori-€J I  V-  MO/ip  -fo  _ j 

/oose 


—  I'^  *'■  ^0  '  D>'I^C.  Ol^lij 


In 


S(xr)(i  me.ci.<^ro-if^tci ,  hrowj^ 
_Ujdl-st>r-t-ejd ,  loose  ,s/lgh-/-{^ 
/oo'jsp 


J\/d  Odor 


TO  -  aa 


Kpv 


S/B  =  Sanple  reading  /  Background  reading 


NA 


not  analyzed 


rh«  earth  Tochnotogy 
Corporation 


Borehole  Log 


•  .  -  - 

Borehole  Location:  S  i  If  [  ffLA  Vs 

Borehole  No.  3C  ]  B  13 

Drilling  Agency:  fcrtxr-HW  (ecK 

Driller 

Drilling  Equipment:  cb  (m. 

Date  Started:  ll/o% /9 V 

Drilling  Method: 

Date  Rnished:  /| 

Drilling  Fluid  A 

Number  of  t 

Samples:  ' 

Sheet  1  of  / 


Depth  to  .  /  . 

Bedrock  (feet):  /V  H 


completion  information:  ,  x  i  Diameter  (in):  l^l<k 

L>//acf  ui/evr2>-wiA.i£>r  - - - ——z — 

Vviuio.  t  Logged  by:  A.  FaX 


Sample 

Field  Analysis 

LOG 

Depth 

(teet) 

Number 

Interval 

Blow  Count 

Recovery 

Time 

FID  (ppm) 
S/B* 

PID  (ppm) 
S/B* 

Graphic 

uses  or 
Rock  Type 

o  J 

i  1 

1 

Logged  by:  /^X 

Checked  by:^C) 


Depth  to  » M 

Water  (feet):  /»n 


Elevation  ^  a 
and  Datum:  ' ^ 


Date: 


Lithologic  Description 


0-/0^  2)riue  6hl\^ 


Remarks 


<C  ^  L 

O 


_Scx.nci  ,  CoarS’t  ^r&tn&ot ,  hjo  Odor 

m  incr  'i’ra.ct  fine,  bro  UJ  H  , 

^  Joase.  moiSf- 

-  7D  -  n  I 


S/8  =  Sample  reacing  /  PacKgroLnc  reacing; 


NA  =  not  analyzed 


'  T^9  Techno iogy 

Cof^OTMtlon 


Borehole  Log 


P,0i0CNa™:  |10*^F&,  MlOA  K.cL  |ProiocMun^r 

Borawo  l»:allon:  Si  k  I  :  tVrncr  t  _ 

nrillina  Aaencv;  U  DfHler  ^_Se(|  _ 


Drilling  Agency;  (eck. 

Drilling  Equipme  nt:  ca,  (/•<, 

Drilling  Method; 


Drilling  Fluid  /O  fK 
Completion  Information; 


Date  Started;  Depth  (feet);  _M_ 

DateRnished;  ///^y/9^  Sro(S(feet); 


Number  of 

Samples: 

Borehole 


: 


/  I  /  '1  Diameter  (in):  '  i 

dl  tad  w/  Logged  by:  /)./=• 


Sample 


£=r  i  £, 

sa  I  5  “  I 

§  1  I  s 

Z  S  03  CC 


Reid  Analysis 


E  e 

aim  qIcd 


s  o 

QlCD  2  «  ^ 

Q.  O  ji: 

Q  cn  2  52  8 


Checked  by: 


Depth  to  A)  A 

Water  (feet); 

Elevation  ./a 

and  Datum: 

lDat9:C/3/^r 


Lithologic  Description 


0~J0^  'Odvc  onlij 


Remarks 


rt  - 
a  <Tf 

s 

o  C 

CQ 


U 


%and,  med^  coarse  grained,  Mo  Odot- 
^trne  gratae/,  h^OiP^  ^  loos  ^  j 

TO  I 


Samole  reading  /  background  reacing; 


NA  =  not  analyzed 


fcrr  f  'CC9 
‘3.*  91 


Earth  Technology 
Corporation 


Borehole  Log 


Project  Name;  |tO^R^,  A/O^J  KicL  |  Project  Number:  g 

Borehole  Location;  Stic  I  t  "(T^aVs  Borehole  No.  BClBlS^  Sheet  1  of  / 

Drilling  Agency:  ^CU'-LW'Tec  Vv  Driller  ( j _ 

Drilling  Equipment:  Date  Started:  ll/os/^Y  Depth  (feet):  /  ^ _ 

Date  Rnished:  ///djAy  ^5rock(feet);  A//) 


Drilling  Method: 


DriHing  Fluid  A 

Completion  Information: 


Number  of 

Samples: 

Borehole 


Borehole  ,  /  . 

nation:  •  r>-  *  /•  \.  /  X/ 

A  ^  .  i  I  /  '  1  Diameter  (in):  ^  V  6 

w—  Logged  by;  2^  _ /^/>X 


Bedrock  (feet); 

Depth  to 
Water  (feet): 

Elevation 
and  Datum: 


Logged  by:  / 
Checked  by; 


Q.  0)  w.  _  O  ^ 

I  i  <5  I  » 

5  CD  g  O  g 

3  ^  ^  ©Jr 

2:  ^  CQ  CC  l- 


e  05 

^  I  «i;  ^3:  fn 

-  "  >  S  ^ 

u  o  <  O 


sandj  <^rdinto( ^  Hydrocar-^cn 

Uje/1-zor-fe.d ^  joo^^ j 


^  Tha  £jrth  T^^/ino/ogy 
CorporatJon 


Borehole  Log 


Project  Name:  HO^F^r,  MlUi  ftrOtS.;  h^W^OiJ^L,  K.cL  |  Prcjecl  Num«r 
Borehole  Location;  Si  l<  I  t  f^rvtc/*  I  T^LtcVn  Borehole  No.  Qqi6}Io _ ® 

Drilling  Agency:  ^^Teck  _ 

Drilling  Equipment:  ^pc^U, _  Date  Started:  l\/o  %M  5pt‘h  (feet):  )  ^ _ 

Drilling  Method:  (Wf  Date  Finished:  Stock  (feet):  fstA 

— ^  ~~  Number  of  /  Depth  to  »  a 


Total 

Depth  (feet):  /  ol 


Drilling  Fluid  ^  A 


Number  of 

Samples: 

Borehole 


- ^  Dorenoie  i  #> 

Completion  Inforrration,  •  ^  ^  Diameter  (in):  ' 

_ dlUiLi^/ bcwhh.-.-^  Loggedby^_^g^^^ 

i  Sample  |  Reid  Analysis  |  LOG  T  '^I^QCked  hy' 


Depth  to  .A 

Water  (feet):  n 

Elevation 

and  Datum:  1''^ 
Date:  V V  7 


Q-  ©  w 

I 

3 


C 

=3 

—  O 

©  o 

I  % 


2.  o 
CQ  CC  1- 


Lithologic  Description 


0  -  /o'  P>^/V€  O^/l 


Remarks 


CQ  ^ 

^  - 
GO 


^  5t 


Scind  u  s/^clII  oj^t>un4- 

of  hnrujn^  mcsH^  _ 

vre.H-sor'hedj  nned.  grained ^ 
Joose, 


S/B  =  Sample  reading  /  background  reading: 


NA  =  not  analyzed 


?crr  F  -cca 
•i-  ei 


r/w  Earth  T^chnoiogy 
Corporation 


Borehole  Log 


Project  Name:  llO'^F^r,  A /06r  r  Biftle  Cfee^L  KicL  Project  Number: 


Borehole  Location:  S .  k  I'  kvC  I  Ra  Vs  Borehole  No.  f^ciBH 


Drilling  Agency:  ^^kWT^ck  Driller,  "g  Be(j 


Drilling  Equipment: 


Drilling  Method: 


Drilling  Fluid  ^  ^ 


Completion  Information:  Borehole  ^ 

bU>-'-k  '«• 


Sheet  1  of 


Date  Started:  \t/ot/^</ 

Total 

Depth  (feet):  /  oj. 

Date  Rnished:  V 

Depth  to 

Bedrock  (feet):  fvH 

Number  of  / 

Samples:  ' 

Depth  to  . 

Water  (feet):  fvA 

Borehole  ^ 

Diameter  (in):  ‘  lU 

Elevation  a  / - 

and  Datum:  /•'  n 

Sample 


Reid  Analysis 


S  ^  3  ^ 

Q,  (D  Q  C- 

I  I  o  I 

c  CD  5  o 


7^9  Earth  T^hnology 
Corporation 


Borehole  Log 


Pro,ectName:  |10^R^,  BxttleCfecIc  K.cL  Project  Number.  ^ 

_ _ _ I - 1 - - ^ - - - - - 1 - 


Borehole  Location;  S  i  j<  1  :  For  roc/-  i  Tra.V, 

Borehole  No.  qqj  g  y<^ 

Sheet  1  of  Q 

r-  1  - —  , 

Drilling  Agency:  tCU'-f-V|ecK 

Driller  B.Belj 

Drilling  Equipment; 

Date  Started;  \i 

Total  ^ 

Depth  (feet):  oc  3^ 

Drilling  Method; 

Date  Rnished:  / /  //fj ^c^lj 

Depth  to  .lA 

Bedrock  (feet):  (Vn 

Drilling  Fluid  ^  A 

Number  of  i  / 

Samples:  H' 

Depth  to  ijA 

Water  (feet);  r  ^ 

Completion  Information: 

Borehole  i  . 

Diameter  (in):  ^ 

Elevation  i .  a 

and  Datum:  /”  “ 

Logged  by;  A.  f&Y 

- -  ^ - 

Sample 

Reid  Analysis  LOG 

Checked  by;  J<S6 

Date: 

wzm - 

a.  © 


© 

> 

o 

u 

© 

CC 


E 

CO 


E 

0.03 


Q. 

2 

a 


cn  H- 
o  ^ 

(/)  o 

“5 

— J  rr 


Llthologic  Description 


Remarks 


^ ^  onl^ 


N 

O 

^  I 

c::> 


<?: 


cs 


0 

Ln 


Sand^  ciciij  ^  ^  rttjj  -  brcfcun  J 
'ho  0rdu 


SltCjh-h 

hy  droc  orbon 

Odor 


/() 


/5 


2 

Q 

oo 

VO 

i  ^ 


cv 

o 


5 


b 

bo 

O 


\a 


0 

<0 


.Cldijij  Sand,  brouin-^rAij  ^ 
.  broun ,  loose ,  moishi 
Sand  ui^h  f)ney 


Shqh-f- 

hijdrocarhon 

Oder 


JS  '-  /<r\  I>riv< 


•/S'- 

Key 


■  S/8  =  Sample  reacing  /  PacKground  reading; 


NA  =  no:  analyzed 


>=  ■CC9 
>•  31 


Il0*-FG,  MICH  fiUG;  BftTTLECReeK ,  Mich 


^roiect  '^um 


Borehole  Locotion:  ’s't+e  I  =  Forner  Fue/  Tank.  firecL  Borenoie  Mo:  gci0lf 


Sheet  of  ^ 


Q.  ^ 
1>  4> 

Q<^ 


Sompie 


Field  Analysis 


LOG 


Checked  3v: 


Date:  il/^/‘iH 


(T 


£ 

Q. 

Q. 


£ 

Q. 

Q. 

9^ 

0-  LO 


O 

‘-C 

cx 

o 


0) 

Q. 


CO  ^ 

o  o 
CO  o 

D  ct: 


Lithologic  Description 


Remarks 


/«■  ^ 


J7 


>s 

»« 


In 


<5: 


c 

n 


rfi 


bo 


as 


I 


I 


Q 

Or 

On 

O 


I 


V 


_SQnditj  c/qy  ,  gray  +o  g'^oy 
broLon 


l^ydrOCCir  l>on 
Odor’ 


fy  '  -  Qo\  Driut  onl>j— 


_SCind ^  ned-  coa»^se  ^ratneci,  _ l^lense  in  az-^a 

•fhin  si c/c^tf  lensc.^  ^ 

mo/s^  -h  hose. 


^K  mod,  -  s^ronj 

odor 


TD  = 


Key 


S/B  =  Sample  reading  /  Background  reading 


NA  =:  not  analyzed 


holeloq2.dwg 


S  Borehole  Log 

Project  Name:  IMIOA  An)^;  BxttteOecic.  KicL  |  Project  Number 

Borehole  Location:  S  ,  k  I  :  I  K  Borehole  No.  S  /  9  |  Sheet  1  of  3^ 

Drilling  Agency:  ^ar-LW^cW  Driller  3e  ( | _ _ _ 

Drilling  Equipment:  ^pg^U, _ Date  Started: ///9  A  V  5p1h  (feet): 

Drilling  Method:  Date  Rnished:  /^//o/«?y  Bedrock  (feet):  /[//i 


Drilling  Fluid  A 

I  Completion  Information: 


Sample 


"cL  ® 

I 

3 


C 

3 

—  O 

nj  O 


s  S  hr  H 


o  -S "  s  V 

_ tj  o  y  ^  V/* 

,  -iiS  2  ^  ^ 


-J - - - - 

Date  Started:  // /q  /q  V 

Date  Rnished: 

Number  of 
Samples: 

Borehole 
Diameter  (in): 

1 

Logged  by:  A.  Rox 

Checked  by: 

uepin  lo  .  . 

Bedrock  (feet):  /\//l 

Depth  to  / 

Water  (feet):  /vA 

Elevation 


Date;  ^  ] 


2  <d  y 

cn  3  5 


Lithologic  Description 


Remarks 


%OX\d,  -fin  €  ,  brotMn  .  reddiil^  +lrr^  t^o  OdOi 
ioosej  _ _ _ _ 

_  /'-S~'  Z)r(Ve  - 


Sand^  da^  ^  c^oar^se 

orange  hroton^ 

Cohcsi  1/ eu  ^ 

-  'Oriv^  onl^ 


h/o  Odor 


Sand  f  jned’  framed ^  hrowir\  ^  f/o  Cdor 
we/i*sor/-ed^  hose ,  mdist 


~  DriW  Oolu  J 


S/3  =  Sample  reacing  /  PacxgroLina  reacing; 


NA  =  not  analyzed 


L  i  ^ 


MtCN  AM&  i  'Bf^TTLECREEK ,  MICH  I  '' 

Borehole  Location:  S^T£  **  Fve/  Tank  Area  Sorenole  No:  QC /  B  /  ^ 


Oject  Numoer: 


i  ? 

u  -U 


S  QQ  q: 


S  ^ 

^  Wj  5> 


ft  ^ 

?  rr 
nr  or 


Field  Analysis 


7  U 

2  ^  ^ 


Checked  By: 


a  O  o 

2  CO  o 

o  do: 


_^ancl,r*)eci.jra'mid,Li.brou,^,  f^o  Odot 
we//~sor't'ed ,  loose.  _ 

^  -  - 
_  TO'  S  S'  - 


Key  S/B  =  Sanple  reading  /  Background  reading 


NA  *  not  onaiyzed 


holelog2.dv«9 


^  rh9  Earth  T&chnology 
Corporation 


Borehole  Log 


Project  Name:  |  tO  ^  F6r,  A  rOQ  ;  BiHleCftolc.  K.cL  dumber:  ^c{S7o  I-OS 


Borehole  Location:  S  i 

- ^3^ 

Drilling  Agency:  ^Ojr\A^  (ecW 

Drilling  Equipment: 

Drilling  Method: 


Drilling  Fluid  /sj  A 


Completion  Information: 


'Borehole  No.  gCB^BI  Sheet  1  of  / 


Driller  ^  Be(j  _ 


Date  Started:  I^/o^hH  I  Def^h  (feet):  (/> 


Date  Finished:  /]  /cnj (feet):  NA 


Number  of 
Samples: 


Borehole 


luuin juuuii.  •  ^ 

(li[SL<Ly^l  iLogge^iby:  / 


Sample 


.  I ''it. 


Depth  to  - 

Water  (feet):  fv  n 


Elevation  .. 

and  Datum:  r  ^ 


Logged  by: 


S  CT 

Q.  O  w 

I 

z 


I 

^ 


o| 

cn  H 

O 

CO  o 
~  o 
^  QC 

1 

Lithologic  Description 

i 

Remarks 

San4  ui'th  -frace  <^roiu<l  (knd  _ 

i>roiLn'ics,ht*eu)n- L-f*  hrOU)r\ 

t^o  Oct<^'" 

-  Dn^e  orJy 

ScLnot ,  t^inor  f'l'n&s^  roect- 
y,  cccL^^<^j  lo^se^ 

r^o}s“f 


Mq^  hcKire 
h\f  cl  re  carbon 

odor 


-cr~*  ^  ■  CC3 
>•  3t 


Esnh  Tochnoiogy 
Corporation 


Borehole  Log 


Project  Name:  Ho^R^,  MlOA  A/0<^  -  Bxttte 6"ee.ic,  KicL  |  Project  Number: 


Borehole  No.  BC^’i  331^  Sheet  1  o< 


Drilling  Equipment:  ct, 

Date  Started: 

Total  / 

Depth  (feet):  C? 

Drilling  Method:  6<-of><^G-C 

Date  Rnished: 

Depth  to  . 

Bedrock  (feet):  “ 

Drilling  Fluid  fo  A 

Number  of  ^ 

Samples; 

Depth  to  4 /■ . 

Water  (feet); 

Completion  Information: 


Elevation 
and  Datum: 


Sample 


Reid  Analysis 


5  I  I  5 


o  ®  >: 

S  <0  1- 

^  O 

2  <o  o 

CO  3  ^ 


Borehole  .  / . 

Diameter  (in):  ' 

Loggecfby:  /).p;,x 


Checked  by^  3 


Lithologic  Description 


SaAd ,caarvc  *#»  v'*  c«aLrffi  ^r-aine^'^'^ninet/  layer- 
tOi^Qra.i/*.l  .hrotonAraet  drqAnics  3  helouj  jrade. 


t 

nr  I 
<0  ' 
4V> 

^  O 


Coarse- K  coarse  Sa/iof 

m 

f 

*n 

^  Jorcruj*!  ^ 

ioose,  - 

Hydr'dCCLr  t»oy\ 


=cr^  -  'CC9 

>  ■  Ot 


Th0  earth  T^chnoiogy 
Corporation 


Borehole  Log 


Praise,  Mams:  |tO*^F^,  iVViaA  ;  li-Hle  OzvIl,  H.cL  Pro|sel  NuraMr 

Borahole  Locatlor:  S ,  k  |  Borehols  No.  gc  3  SS  3  > 


r'  — ^ 

Drilling  Agency:  ^OT-f-V  (ecW 
Drilling  Equipment: 


Drilling  Method: 

Drilling  Fluid  fo  A 
Completion  Information: 


Driller  B,8e(| _ 

Date  Started:  Depth  (feet):  ^ 


DateRnished:  ///oX/^i/  ^^^(^(feet):  A//1 


Number  of 

Samples: 

Borehole 


T  ,  .  /  I  L  M  1  Diameter  (in):  '  '/fc 

I  Logged  by: 


Sample 


Q.  ® 

(5=2.  I 


S  a* 

o  ? 

I  g 

03  QC 


Field  Analysis  LOG 


-  O  ^  5C  <c 

8  §  ^  §  S  ^ 


Checked  by: 


Depth  to  /UA 

Water  (feet):  ' 

Elevation  a  /  a 
and  Datum:  ^ 


Remarks 


5  5 


S<i/)d,  co6.rs-e  -  V-.  Coarse.  — 

cot-fh  ^raue/^  /oose ,  /’aois'f’  —  l^i^eLroceirh^iA 

-  cdor- 


Key 


=cr~  P  'CC: 
i’  9 


APPENDIX  E:  QA/QC  EVALUATION  SUMMARIES 


APPENDIX  E:  DATA  QUALITY  ASSESSMENT 


E.1  Introduction 

A  standardized  Quality  Assurance/Quality  Control  (QA/QC)  program  was  followed  during  the 
Remedial  Investigation  (Rl)  at  the  110th  Fighter  Wing,  Michigan  Air  National  Guard  (ANG), 
Battle  Creek,  Michigan  to  ensure  that  analytical  results  accurately  represent  the  environmental 
conditions  at  the  sites.  The  Rl  was  conducted  using  the  Hazardous  Waste  Remedial  Action 
Program  (HAZWRAP)  Level  C  (i.e..  United  States  Environmental  Protection  Agency  (EPA)  Level 
III)  QC  requirements  described  in  Requirements  For  Quality  Control  Of  Analytical  Data 
(DOE/HWP-65/R1 ,  July  1 990)  and  the  guidelines  and  specifications  described  in  the  Rl  Work 
Plan. 


A  total  of  72  environmental  and  31  QC  samples  were  collected  during  the  Rl.  All  water 
samples  were  analyzed  for  volatile  organic  compounds  (VOCs),  semi-volatile  organic 
compounds  (SVOCs),  and  metals.  All  soil  samples  were  analyzed  for  metals,  but  not  for  VOCs 
and  SVOCs.  The  number  of  environmental  and  field  QC  samples  (i.e.,  trip  blanks,  field  blanks, 
equipment  rinseates,  and  field  replicates)  submitted  for  analysis  are  summarized  in  Table  E-1 . 


Table  E-1  Summary  of  Analytical  Program 
noth  FW,  MIANG,  Battle  Creek,  Michigan 


Sample 

Type 

voc’ 

svoc 

CLP  3/90^ 

Metals 

CLP  3/90 

Water  Quality 
Parameters^ 

Confirmation  Analyses 

Soil 

36 

40 

46 

Water 

26 

26 

26 

14 

Total 

62 

66 

72 

14 

QA/QC  Analyses 

Soil  Duplicates 

4 

4 

5 

Water  Duplicates 

4 

4 

4 

2 

Equipment  Rinseates 

9 

9 

9 

9 

Field  Blanks 

6 

6 

6 

6 

Trip  Blanks 

7 

'Soils  analyzed  using  SW-846  Method  8240;  waters  were  analyzed  using  SW-846  Method  8010/8020. 
^One  water  sample  delivery  group  analyzed  by  CLP  1 0/92. 

^Nitrate,  chloride,  sulfate,  and  total  dissolved  solids  (EPA  600/4-79-020,  March  1983). 


E.2  Data  Quality  Objectives 


Data  Quality  Objectives  (DQOs)  are  qualitative  and  quantitative  statements  developed  by  data 
users  to  specify  the  quality  of  data  obtained  from  field  and  laboratory  data  collection  activities 
to  support  specific  decisions  or  regulatory  actions.  DQOs  also  establish  numeric  limits  for  the 
data  to  allow  the  data  user  to  determine  if  the  data  collected  are  of  sufficient  quality  for  use 
in  their  intended  application.  The  data  collected  during  the  Rl  field  effort  will  be  used  to 
develop  a  risk  evaluation  and  recommendations  for  (1 )  developing  and  implementing  immediate 
response  plans  if  required,  (2)  taking  no  further  action  and  preparing  a  Decision  Document, 
(3)  initiating  focused  feasibility  studies  and  remedial  measures,  or  (4)  proceeding  with 
feasibility  studies.  DQOs  were  established  for  precision,  accuracy,  representativeness, 
comparability,  and  completeness  (PARCCs).  The  following  sections  summarize  the  DQOs 
established  for  the  PARCCs  parameters  and  the  levels  of  agreement  obtained  during  the  Rl. 

E.2.1  Precision 

Precision  measures  the  reproducibility  of  measurements  under  a  given  set  of  conditions. 
Precision  is  expressed  quantitatively  as  the  measure  of  the  variability  of  a  group  of 
measurements  compared  to  their  average  value.  The  closer  the  measured  values  are  to  each 
other,  the  more  precise  the  measurements.  For  this  project,  precision  was  defined  as  the 
reproducibility,  or  degree  of  agreement,  among  replicate  measurements  of  the  same  quantity. 
Precision  was  expressed  as  the  percent  difference  between  results  of  duplicate  samples  for 
a  given  analyte.  The  Relative  Percent  Difference  (RPD)  was  calculated  as: 


Where; 


Cl 

C2 


RPD 


Abs(C,-C^  T  inn 

+C2 


2 

Concentration  of  analyte  detected  in  the  sample 
Concentration  of  the  analyte  detected  in  the  duplicate 


The  RPD  was  then  compared  to  established  limits  to  determine  the  level  of  precision  achieved. 
For  this  project  overall  precision  was  comprised  of  analytical  and  sampling  precision.  The 
objectives  for  analytical  precision,  sampling  precision,  and  overall  precision  were  to  have  90% 
of  the  values  calculated  within  the  specified  RPD  range. 


TABLE  E-2  LABORATORY  QUALITY  CONTROL  SUMMARY 
SOIL  MS/MSD  VOLATILE  ORGANIC  COMPOUNDS 
1 1 0th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Analytical  precision  refers  to  the  ability  of  the  laboratory  to  reproduce  measurements  of  a 
sample  concentration.  Analytical  precision  was  assessed  through  the  use  of  analytical 
replicate  samples.  Analytical  precision,  for  VOC  and  SVOC,  was  determined  using  Matrix 
Spike/Matrix  Spike  Duplicates  (MS/MSDs).  The  laboratory  selected  one  sample  in  20  and  split 
the  sample  into  two  aliquots,  to  be  used  for  MS/MSDs  analysis.  The  first  aliquot  was 
analyzed  for  parameters  of  interest.  The  remaining  aliquot  was  spiked  with  known  quantities 
of  the  parameters  of  interest  and  analyzed  twice.  Analytical  precision  for  metals  analyses  was 
determined  using  duplicate  analyses  of  samples  collected  during  the  Rl.  Duplicate  samples 
for  metals  analyses  were  prepared  by  subdividing  one  sample  in  20  and  analyzing  both 
samples  of  the  duplicate  pair.  The  RPDs  calculated  were  used  as  an  indication  of  analytical 
precision  for  the  analyses  performed. 

None  of  the  25  soil  and  two  of  the  184  water  RPD  values  calculated  from  the  VOC  analyses 
exceeded  control  limits  for  analytical  precision.  Control  limits  for  VOC  MS/MSDs  are  detailed 
in  Table  E-2  and  Table  E-3.  Two  of  44  soil  and  none  of  the  37  water  RPD  values  calculated 
for  the  SVOC  analyses  exceeded  control  limits  for  analytical  precision.  Control  limits  for 
SVOC  MS/MSDs  are  detailed  in  Tables  E-4,  E-5  and  E-5a.  Seven  of  the  41  soil  and  nine  of 
the  69  water  RPD  values  calculated  from  the  metals  analyses  were  outside  advisory  control 
limits  of  ±20%.  Control  limits  for  metals  MS/MSDs  are  detailed  in  Tables  E-6  and  E-7.  A 
total  of  380  of  the  400  RPD  values  calculated  met  QC  criteria,  this  represents  95%  precision. 
Based  on  95%  of  the  RPDs  calculated  meeting  control  limits  and  the  acceptable  laboratory 
QC,  the  DQO  for  analytical  precision  has  been  met. 

Sampling  precision  refers  to  the  ability  of  the  sampling  procedure  to  reproduce  the  conditions 
at  the  site.  Sampling  precision  was  assessed  through  the  collection  of  field  duplicates. 
Duplicate  samples  were  collected  at  a  rate  of  one  in  ten  and  submitted  with  the  environmental 
samples  for  VOCs,  SVOCs,  and  metals  analyses.  RPD  values  were  calculated  for  all 
compounds  and  elements  not  qualified  "B"  or  "R"  during  the  data  validation  process.  The 
RPDs  were  then  used  to  measure  the  sampling  precision.  Four  surface  soil,  one  subsurface 
soil,  and  four  groundwater  duplicates  were  collected  during  the  Rl  field  effort.  The  duplicate 
samples  were  collected  using  the  same  procedures  used  to  collect  the  environmental  samples. 


TABLE  E-3  LABORATORY  QUALITY  CONTROL  SUMMARY 
WATER  MS/MSD  VOLATILE  ORGANIC  COMPOUNDS 
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TABLE  E-5  LABORATORY  QUALITY  CONTROL  SUMMARY: 
WATER  MS/MSD  SEMIVOLATILE  ORGANIC  COMPOUNDS 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


TABLE  E-4  LABORATORY  QUALITY  CONTROL  SUMMARY: 
SOIL  MS/MSD  SEMIVOLATILE  ORGANIC  COMPOUNDS 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


TABLE  E-6  LABORATORY  QUALITY  CONTROL  SUMMARY: 
SOIL  SPIKE  AND  DUPLICATE  METALS 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


TABLE  5A  LABORATORY  QUALITY  CONTROL  SUMMARY: 
WATER  MS/MSD  SEMIVOLATILE  ORGANIC  COMPOUNDS 
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The  overall  project  objective  for  sampling  precision  outlined  in  the  Sampling  and  Analysis  Plan 
was  to  have  90%  of  the  values  calculated  for  the  sampling  program  within  the  specified  RPD 
range  of  ±  20%  for  water  samples,  and  ±  35%  for  soil  samples. 

The  results  of  the  RPD  calculations  show  that  47  sample/duplicate  pairs  failed  to  meet  the 
RPD  criteria.  A  complete  discussion  of  all  replicate  samples  is  presented  in  Section  E.3.4. 
Based  on  the  RPD  values  calculated  1062  of  the  1109  RPDs  calculated,  from  the 
sample/duplicate  pairs,  met  the  associated  RPD  criteria.  This  represents  a  sampling  precision 
of  96%.  As  a  result,  the  DQOs  for  analytical  precision  has  been  met. 

Based  on  the  results  of  the  laboratory  and  sampling  precision  1442  of  the  1 509  RPD  values 
met  the  associated  RPD  criteria.  These  results  represent  an  overall  precision  of  95.6%.  As 
a  result  the  DQOs  for  overall  precision  has  not  been  met.  The  failure  of  the  overall  precision 
to  meet  the  DQOs  is  due  to  the  lack  of  agreement  in  the  sample/duplicate  pairs.  As  already 
discussed,  these  results  had  only  marginal  impact  on  the  data.  No  corrective  action  was 
required  based  on  the  RPD  values. 

E.2.2  Accuracy 

Accuracy  measures  the  bias  in  a  measurement  system.  Accuracy  was  defined  as  the  degree 
of  difference  between  measured  or  calculated  values  and  the  true  value.  The  closer  the 
numerical  value  of  the  measurement  approaches  the  true  value,  or  actual  concentration,  the 
more  accurate  the  measurement.  Overall  project  accuracy  consists  of  both  analytical  and 
sampling  accuracy. 


Analytical  accuracy  is  expressed  as  the  percent  recovery  of  a  compound  or  element  that  has 
been  added  to  the  environmental  sample  at  a  known  concentration  before  analyses.  Analytical 
accuracy  was  determined  using  MS/MSD  and  surrogate  recovery  data.  The  following  equation 
was  used  to  calculate  percent  recovery; 

X  100 

Where;  A,  =  Analyte  concentration  detected  in  the  spiked  sample 

Aq  =  Analyte  concentration  detected  in  the  unspiked  sample 


TABLE  E-7  LABORATORY  QUALITY  CONTROL  SUMMARY: 

WATER  SPIKE  AND  DUPLICATE  METALS 
1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 
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Thallium  5  69.1-75  75-125  3  2  3  0 

Vanadium  5  95.4-119  75-125  5  0  3  0-200 

Zinc _ 5  92.6-101  75-125  5  0  ||  3  18.2-52 


evaluated  with  respect  to  the  analytical  accuracy  DQOs.  These  results  are  not  considered  to 
have  any  adverse  impact  on  the  environmental  data  quality. 

A  total  of  46  of  the  1  621  calculated  percent  recovery  values  exceeded  control  limits  indicating 
that  on  average  97%  accuracy  was  achieved.  As  a  result,  the  DQOs  for  analytical  accuracy 
has  been  met. 

Sampling  accuracy  was  maximized  by  adherence  to  the  strict  QA  program  presented  in  the 
Rl  Quality  Assurance  Project  Plan  (QAPP).  All  procedures  (i.e.,  soil  boring  installation,  soil 
sample  collection  procedures,  well  installation,  well  development,  groundwater  sample 
collection  procedures,  and  health  monitoring  equipment  calibration  and  operation)  used  during 
the  Rl  were  documented  as  standard  operating  procedures  (SOPs).  Field  QA  samples  (i.e.,  trip 
blanks,  field  blanks,  and  equipment  rinseates)  were  prepared  such  that  all  samples  represented 
the  particular  site  from  which  they  were  collected,  and  assessed  any  cross-contamination  that 
may  have  occurred.  The  environmental  samples  associated  with  the  appropriate  field  QA 
samples  were  qualified  based  on  the  contaminants  detected  in  the  field  QA  samples. 
Compounds  and  elements  detected  in  associated  environmental  samples  with  concentrations 
less  than  five  times  (ten  times  for  common  laboratory  contaminants)  the  concentration 
detected  in  the  blank  were  considered  as  unreliable  and  were  qualified  "B”  accordingly. 

Trio  blanks 


A  total  of  seven  trip  blanks  were  shipped  with  environmental  samples  to  be  analyzed  for 
VOCs.  1 ,3-Dichlorobenzene,  methylene  chloride,  toluene,  trichloroethane,  and  xylenes  were 
detected  in  one  or  more  trip  blanks.  These  concentrations  could  not  be  attributed  to  the 
laboratory  environment,  and  were  used  to  qualify  environmental  samples  for  cross¬ 
contamination.  Trip  blanks  with  detectable  concentrations  of  contaminants  are  detailed  in 
Section  E.3.1 

Field  Blanks 


Six  field  blanks  were  collected  and  analyzed  with  the  environmental  samples.  The  field  blanks 
consisted  of  the  American  Society  for  Testing  Materials  (ASTM)  Type  II  water  and  the  potable 


A,  =  Analyte  concentration  added  to  the  sample 


Objectives  for  accuracy  were  to  have  90%  of  the  data  within  the  specified  percent  recovery 
levels  for  that  analyte.  Analytical  accuracy  was  qualitatively  assessed  by  evaluating  the 
following  laboratory  QC  information:  sample  holding  times,  method  blank,  tuning  and  mass 
calibration  (gas  chromatographer/mass  spectrometer  (GC/MS)  only),  internal  standard  (GC/MS 
only),  laboratory  control  sample,  method  blank  spike  recovery,  and  initial  and  continuing 
calibration  results  calculated  from  all  analyses  conducted  on  environmental  samples. 
Analytical  accuracy  was  quantitatively  assessed  by  evaluating  the  percent  recoveries  of  spikes 
and  surrogates. 

Percent  Recoveries 

None  of  the  50  soil  and  none  of  the  368  water  percent  recoveries  were  outside  the  control 
limits  for  MS/MSD  analyses  conducted  on  the  samples  collected  and  analyzed  for  VOCs. 
Established  control  limits  for  VOCs  percent  recovery  values  are  presented  in  Tables  E-2  and 
E-3.  None  of  120  soil  and  one  of  the  157  water  surrogate  percent  recoveries  were  outside 
the  control  limits  for  surrogate  analyses.  All  supporting  VOC  QC  information  cited  above  was 
also  qualitatively  evaluated  with  respect  to  the  analytical  accuracy  DQOs. 

Seventeen  of  the  88  soil  and  none  of  the  74  water  percent  recovery  values  calculated  were 
outside  the  control  limits  for  the  MS/MSD  analyses  conducted  on  the  samples  collected  and 
analyzed  for  SVOCs.  Established  control  limits  for  SVOC  percent  recovery  values  are 
presented  in  Table  E-4,  E-5  and  E-5A.  Four  of  the  432  soil  and  four  of  the  1 80  water  percent 
recovery  values  calculated  were  outside  the  control  limits  for  the  surrogate  analyses 
conducted  on  the  samples  collected  and  analyzed  for  SVOCs.  All  supporting  SVOC  QC 
information  cited  above  was  also  qualitatively  evaluated  with  respect  to  the  analytical 
accuracy  DQOs. 

Fourteen  of  the  57  soil  and  six  of  the  95  water  metals  percent  recovery  values  from  the 
matrix  spike  analyses  conducted  on  the  samples  exceeded  recovery  limits  of  ±  25%. 
Established  control  limits  for  metals  percent  recovery  values  are  presented  in  Table  E-6  and 
E-7.  All  supporting  target  analyte  metals  QC  information  cited  above  were  also  qualitatively 


location  and  time.  Representativeness  was  assessed  by  reviewing  the  drilling  and  sample 
collection  methods  used  during  the  Rl  at  the  Kellogg  ANG.  The  reproducibility  of  a 
representative  set  of  samples  reflects  the  degree  of  heterogeneity  of  the  sampled  medium,  as 
well  as  the  effectiveness  of  the  sampling  techniques. 

Soil  samples  were  collected  and  submitted  for  laboratory  analyses  from  Sites  1  and  3. 
Surface  soil  samples  collected  between  0  to  1  ft  and  1  to  2  ft  were  collected  using  a  stainless 
steel  hand  auger  equipped  with  a  one  foot  removable  stainless  steel  liner.  All  other  soil 
samples  were  collected  from  borings.  All  borings  were  advanced  with  a  truck-mounted  drilling 
rig  using  continuous-flight  hollow  stem  augers.  Soil  samples  were  collected,  from  each  boring, 
using  a  two  foot  split-spoon  sampler  equipped  with  four,  six  inch  removable  stainless  steel 
liners.  Samples  were  collected  continuously  from  the  surface  to  ten  feet  and  at  five  foot 
centers  to  the  water  table  for  all  borings  not  converted  to  monitoring  wells.  Samples  were 
collected  continuously  from  the  surface  to  the  water  table  and  at  five  foot  centers  to  final 
depth  for  all  borings  used  as  monitoring  wells.  Split-spoon  samples  were  logged  according 
to  the  Unified  Soils  Classification  System  and  field-screened  with  a  photoionization  detector 
meter  for  total  volatiles  and  with  a  field  GC  for  benzene,  toluene,  ethylbenzene,  and  xylenes 
concentrations.  Blow  counts  were  recorded  as  a  measure  of  the  relative  soil  density.  All 
borings,  not  used  as  monitoring  wells,  were  backfilled  with  a  cement/bentonite  slurry  to  the 
surface.  All  borings  were  marked  at  the  surface  and  surveyed.  A  minimum  of  two  soil 
samples,  from  each  boring,  were  submitted  for  laboratory  analyses.  The  sample  collected 
from  just  below  the  ground  surface  and  the  sample  collected  from  unsaturated  soils  just  above 
the  water  table  were  submitted  for  laboratory  analyses.  A  third  and  fourth  sample  were 
sometimes  submitted  based  on  field  GC  results  and/or  lithology.  Filtered  groundwater 
samples,  for  metals  analyses,  were  collected  using  a  disposable  polytetrafluoroethylene  (PTFE) 
bailer  and  a  disposable,  0.45  //m  filter.  Groundwater  samples  were  obtained  after 
development  of  each  well.  After  well  installation,  all  wells  were  allowed  to  recharge,  were 
then  purged,  and  sampled.  The  volume  of  water  in  each  well  casing  was  calculated  prior  to 
purging  and  three  to  four  casing  volumes  were  removed.  A  disposable  PTFE  bailer  was  used 
to  remove  the  stagnant  groundwater  from  each  well.  During  well  development  the  pH, 
temperature,  and  conductivity  were  measured  and  recorded,  in  addition  the  degree  of  turbidity 
and  odor  were  described  and  recorded.  The  pH,  temperature,  and  conductivity  of  the 
groundwater  were  measured  and  recorded  before,  during,  and  after  purging,  and  prior  to 


water  source  used  for  the  decontamination  of  equipment.  Low  levels  of  aluminum,  barium, 
bromochloromethane,  bromodichloromethane,  bromoform,  2-chlorotoluene,  4-chlorotoluene, 
calcium,  chloride,  chloroform,  chromium,  copper,  dibromochloromethane,  iron,  lead, 
magnesium,  manganese,  potassium,  selenium,  sodium,  sulfate,  tetrachloroethane,  toluene, 
1,1,1  -trichloroethane,  trichloroethene,  xylene,  and  zinc  were  detected  in  selected  field  blanks 
collected  during  the  Rl.  These  concentrations  could  not  be  attributed  to  the  laboratory 
environment,  and  were  used  to  qualify  environmental  samples  for  cross-contamination. 
Detected  compounds  for  the  field  blanks  are  detailed  in  Section  E.3.2. 

Equipment  Rinseates 

Nine  equipment  rinseates  were  collected  by  pouring  ASTM  Type  II  water  over  or  through 
decontaminated  sampling  equipment.  The  equipment  rinseates  were  analyzed  with  the 
environmental  samples  to  document  the  effectiveness  of  the  decontamination  efforts. 
Aluminum,  barium,  benzene,  calcium,  chloride,  chloroform,  2-chlorotoluene,  4-chlorotoluene, 
chromium,  copper,  1,2-dichlorobenzene,  lead,  sodium,  styrene,  sulfate,  tetrachloroethane, 
toluene,  1 ,1,1 -trichloroethane,  xylenes,  and  zinc  were  detected  in  the  associated  equipment 
rinseates.  These  concentrations  could  not  be  attributed  to  the  laboratory  environment,  and 
were  used  to  qualify  the  environmental  samples  for  cross-contamination.  The  majority  of  the 
compounds  and  elements  detected  in  the  equipment  rinseates  were  below  the  quantitation 
limit.  All  compounds  and  elements  detected  in  the  equipment  rinseates  are  detailed  in  Section 
E.3.3. 

Based  on  an  evaluation  of  the  compounds  detected  in  the  field  QC  samples  overall  field 
accuracy  was  deemed  acceptable,  except  where  noted.  A  complete  discussion  of  field  QC 
results  is  presented  in  Section  E.3. 

E.2.3  Representativeness 

Representativeness  expresses  the  degree  to  which  the  data  accurately  and  precisely  represent 
a  characteristic  of  a  population,  parameter  variations  at  a  sampling  point,  a  process  condition, 
or  an  environmental  condition.  Sample  representativeness  was  ensured,  during  the  Rl,  by 
collecting  sufficient  samples  of  a  population  medium,  properly  distributed  with  respect  to 


remedial  recommendations  due  to  increased  risk  of  indicating  false  positives  or  omitting 
compounds  or  elements  that  are  present.  Project  completeness  was  defined  as  the  percentage 
of  data  points  used  to  prepare  the  risk  characterization  and  recommendations  for  site 
remediation.  The  objective  for  project  completeness  was  set  at  90%. 

Based  on  the  evaluation  of  the  laboratory  QC  results  for  the  7950  data  points  presented  in 
Appendix  E,  these  data  were  considered  equal  to  95.5%  complete,  and  as  such,  were  used 
as  the  basis  of  all  recommendations  presented  in  this  report.  A  total  of  357  data  points  were 
rejected  for  use  because  the  data  was  qualified  "R"  indicating  unreliable  results  or  "B" 
indicating  possible  contamination  from  an  outside  source. 

E.3  Field  Quality  Control  Assessment 

Field  QC  samples  were  collected,  in  an  effort  to  assess  field  QC.  These  samples  included  trip 
blanks,  field  blanks,  equipment  rinseates,  and  field  duplicate  samples.  The  number  of  field  QC 
samples  collected  were  in  accordance  with  HAZWRAP  guidance  as  presented  in  DOE/HWP- 
69/R1 .  All  field  QC  samples  were  collected  and  analyzed  by  the  same  SOPs  and  methods 
used  for  the  81  environmental  samples.  Table  E-8  provides  a  cross-reference  of  the  samples 
and  their  associated  QC  samples. 


E.3.1  Trip  Blanks 

Trip  blanks  were  used  to  check  for  cross-contamination  during  sample  handling  and  shipping 
of  samples  to  be  analyzed  for  VOCs.  A  trip  blank  was  shipped  with  each  cooler  containing 
samples  to  be  analyzed  for  VQCs.  All  trip  blanks  were  supplied  by  Compuchem  Environmental 
Corporation  in  North  Carolina.  Compuchem  prepared  trip  blanks  using  ASTM  Type  II  water. 
The  trip  blanks  were  stored  with  unused  sample  bottles  prior  to  being  packed  and  shipped 
with  the  samples.  A  total  of  seven  trip  blanks  were  shipped  with  samples  and  analyzed  for 
VOCs.  Table  E-9  summarizes  the  concentrations  of  the  VOCs  detected  in  the  trip  blanks  used 
during  the  Rl  field  effort.  Methylene  chloride,  1,3-dichlorobenzene,  toluene,  xylene,  and 
trichloroethene  were  detected  in  trip  blanks  collected  during  the  Rl  at  the  base.  The 
contamination  detected  in  the  trip  blanks  can  be  attributed  to  several  possible  causes. 


sampling.  These  data  were  collected  to  ensure  a  representative  groundwater  sample  was 
collected. 

Based  on  the  evaluation  of  the  factors  described  above  and  summarized  in  Section  E.3  the 
samples  collected  during  the  Rl  are  considered  to  be  representative  of  the  environmental 
conditions  at  the  base. 

E.2.4  Comparability 


Comparability  is  a  qualitative  parameter  expressing  the  confidence  with  which  one  data  set 
can  be  compared  to  another  and  is  limited  to  the  other  PARCCs  parameters,  because  only 
when  precision  and  accuracy  are  known  can  data  sets  be  compared.  To  optimize 
comparability,  only  the  specific  methods  and  protocols  specified  in  the  Rl  QAPP  were  used  to 
collect  and  analyze  samples  during  the  Rl.  By  using  consistent  sampling  and  analysis 
procedures,  all  data  sets  are  comparable  within  the  two  sites  at  the  base,  between  the  two 
sites,  or  among  ANG  facilities  nationwide.  This  consistency  ensures  that  remedial  action 
decisions  and  priorities  are  based  on  a  consistent  data  base. 

All  samples  collected  for  VOC  analyses  were  analyzed  using  SW-846  methods.  Soils  were 
analyzed  using  SW-846  Method  8240,  water  samples  were  analyzed  using  SW-846  Method 
8010/8020.  All  samples  collected  for  SVOC  analyses  were  analyzed  using  CLP  Method  3/90, 
with  the  exception  of  one  water  sample  delivery  group  analyzed  using  CLP  Method  10/92. 
All  samples  collected  for  metals  analyses  were  analyzed  using  CLP  method  3/90.  All  samples 
collected  for  the  analysis  of  chloride,  nitrate,  dissolved  solids,  and  sulfate  were  analyzed  using 
EPA  600/4-79-020,  March  1 983.  Based  on  the  precision  and  accuracy  assessment  presented 
above,  the  data  collected  during  the  Rl  are  considered  to  be  comparable  with  the  data 
collected  during  previous  investigations. 

E.2.5  Completeness 


Completeness  was  defined  as  the  percentage  of  useable  data  obtained  from  a  measurement 
system.  Useable  data  are  those  data  not  rejected  during  the  data  validation  process.  Values 
and  concentrations  qualified  "R"  or  "B"  are  excluded  from  use  in  the  risk  characterization  and 


TABLE  E-8  QC  CROSS  REFERENCE 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Sample  ID 

Sample  Date 

Associated  QC  Samples 

BC-BG-SSOl 

12/17/94 

BC-TB3 

BC-FB1,  BC-FB2 

BC-BG-SS02 

12/17/94 

BC-TB3 

BC-FB1,  BC-FB2 

BC-BG-SS03 

1 2/1 7/94 

BC-TB3 

BC-FBl,  BC-FB2 

BC-BG-SS03D 

12/17/94 

BC-TB3 

BC-FB1,  BC-FB2 

BC-BG-SS04 

12/17/94 

BC-TB3 

BC-FB1,  BC-FB2 

BC-BGl -05-07 

12/17/94 

BC-TB3 

BC-FBl ,  BC-FB2 

BC-BG2-05-07 

1 2/1 7/94 

BC-TB3 

BC-FBl,  BC-FB2 

BC-BG3-05-07 

1 2/1 7/94 

BC-TB3 

BC-FBl,  BC-FB2 

BC-BG4-05-07 

12/17/94 

BC-TB3 

BC-FBl ,  BC-FB2 

BC-MW1-GW4 

05/1 9/94 

BC-TB1 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW2-GW4 

05/1 9/94 

BC-TB1 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW3-GW4 

05/20/94 

BC-MW4-GW4 

05/23/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW4-GW5 

1 2/1 7/94 

BC-TB2 

BC-FBl 

BC-MW5-GW4 

05/23/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW6-GW4 

05/22/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW7-GW4 

05/24/94 

BC-TB6 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW8-GW4 

05/24/94 

BC-TB6 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW9-GW4 

05/23/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW9-GW4D 

05/23/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW11-GW4 

05/23/94 

BC-TB4 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MWl  2-GW4 

05/23/94 

BC-TB4 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MW13-GW4 

05/20/94 

BC-MWl  3-GW4D 

05/20/94 

BC-MWl  4-GW4 

05/22/94 

BC-TB5 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MWl  5-GW4 

05/24/94 

BC-TB6 

BC-FBl,  BC-FB2,  BC-FB3 

BC-MWl  6-GW5 

12/18/94 

BC-TB2 

BC-FBl 

BCl-B  1-00-01 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B1 -00-01 D 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B1 -05-07 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B1 -20-22 

11/06/94 

BC-TB1 

BC-FB3,  BC-FB6 

BC1-B2-00-01 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B2-10-12 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B2-20-22 

11/06/94 

BC-TB1 

BC-FB3,  BC-FB6 

BC1-B3-00-01 

11/07/94 

BC-TB1 

BC-FB3,  BC-FB6 

BC1-B3-20-22 

11/08/94 

BC-TB3 

BC-FB3,  BC-FB6 

BC1-B4-00-01 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B4-10-12 

11/06/94 

BC-TB1 

BC-FB3,  BC-FB6 

BC1-B5-00-01 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B5-00-01D 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B5-10-12 

11/07/94 

BC-TB3 

BC-FB3,  BC-FB6 

BC1-B5-20-22 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B7-00-01 

1 1  /09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B7-10-12 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B8-00-01 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B8-20-22 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B9-00-01 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BCl-Bl  1-00-01 

11/10/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B1 1-1 9-23 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B11-19-23D 

1 1  /09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BCl-Bl  2-00-01 

11/09/94 

BC-TB4 

BC-FB3,  BC-FB6 

BC1-B1 2-20-22 

11/07/94 

BC-TB2 

BC-FB3,  BC-FB6 

BC1-B15-10-12 

11/08/94 

BC-TB3 

BC-FB3,  BC-FB6 

BC-ER2 

BC-ER2 

BC-ER2 

BC-ER2 

BC’ER2 

BC-ER2 

BC-ER2 

BC-ER2 

BC-ER2 

BC-ER1 

BC-ER1 

BC-ERl 

BC-ER3 

BC-ERl 

BC-ERl 

BC-ER3 

BC-ER3 

BC-ER3 

BC-ER3 

BC-ERl 

BC-ERl 

BC-ERl 

BC-ERl 

BC-ERl 

BC-ER3 

BC-ER5 

BC-ER5 

BC-ER4 

BC-ER5 

BC-ER5 

BC-ER5 

BC-ER5 

BC-ER5 

BC-ER6 

BC-ER6 

BC-ER5 

BC-ER6 

BC-ER6 

BC-ER5 

BC-ER5 

BC-ER7 

BC-ER7 

BC-ER6 

BC-ER5 

BC-ER6 

BC-ER6 

BC-ER6 

BC-ER6 

BC-ER6 

BC-ER5 

BC-ER6 


TABLE  E-8  QC  CROSS  REFERENCE 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Sample  ID 

Sample  Date 

BC1-B18-15-17 

1 1  /09/94 

BC-TB4 

BC1-B1 9-00-01 

11/10/94 

BC-TB4 

BC1-B1 9-20-22 

1 1  /09/94 

BC-TB4 

BC1-MW1-GW5 

12/18/94 

BC-TB2 

BC1-MW1-GW5D 

1 2/1 8/94 

BC-TB2 

BC1-MW2-10-12 

12/14/94 

BC-TB1 

BC1-MW2-20-22 

12/14/94 

BC-TB1 

BC1-MW3-GW5 

12/18/94 

BC-TB5 

BC1-SS11 

12/18/94 

BC-TB3 

BC1-SS12 

12/18/94 

BC-TB3 

BC1-SS13 

12/18/94 

BC-TB3 

BC1-SS14 

12/18/94 

BC-TB3 

BC2-MW1-GW4 

05/23/94 

BC-TB5 

BC2-MW1-GW5 

12/17/94 

BC-TB2 

BC3-B 1-04-06 

1 1  /08/94 

BC-TB1 

BC3-B2-04-06 

1 1  /08/94 

BC-TBl 

BC3-B3-04-06 

1 1  /08/94 

BC-TBI 

BC3-MW1 -GW4 

05/23/94 

BC-TB4 

BC3-MW1 -GW4D 

05/23/94 

BC-TB4 

BC3-MW2-GW4 

05/23/94 

BC-TB5 

BC3-MW3-GW4 

05/23/94 

BC-TB4 

BC3-MW4-GW4 

05/23/94 

BC-TB4 

BC3-MW5-GW4 

05/23/94 

BC-TB4 

BC3-MW6-GW4 

05/23/94 

BC-TB4 

BC3-SB101 

11/05/94 

BC-TBl 

BC3-SB201 

1 1  /05/94 

BC-TBl 

BC3-SB201 

1 1  /05/94 

BC-TBl 

BC3-SB301 

1 1  /05/94 

BC-TBl 

Associated  QC  Samples 

BC-FB3,  BC-FB6 

BC-ER7 

BC-FB3,  BC-FB6 

BC-ER7 

BC-FB3,  BC-FB6 

BC-ER7 

BC-FB1 

BC-FB1 

BC-FB3,  BC-FB6 

BC-FB3,  BC-FB6 

BC-FB1 

BC-FB3,  BC-FB6 

BC-FB3,  BC-FB6 

BC-FB3,  BC-FB6 

BC-FB3,  BC-FB6 

BC-FB1 ,  BC-FB2,  BC-FB3 

BC-ER1 

BC-FB1 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB1 ,  BC-FB2 

BC-ER2 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB3,  BC-FB6 

BC-ER3 

BC-FB3,  BC-FB6 

BC-ER3 

TABLE  E-9  ANALYTES  DETECTED  IN  TRIP  BLANKS 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Sample  ID 

Analyte 

Result 

Qualifier 

Units 

BC-TB01 

Toluene 

0.16 

0 

/^g/5 

BC-TB01 

o-Xylene 

0.18 

0 

BC-TB01 

1 ,3’Dichloroben2ene 

0.19 

0 

^g/5 

BC-TB02 

Toluene 

0.27 

)ug/« 

BC-TB03 

Toluene 

0.27 

jug/{ 

BC-TB04 

Toluene 

0.32 

A/g/« 

BC-TB4 

Methylene  chloride 

0.62 

//g/« 

BC-TB5 

p-Xylene 

0.04 

/^g/f 

BC-TB6 

Trichloroethene 

0.10 

uqn 

BC-TB6 

Toluene 

0.16 

A/g/d 

BC-TB6 

m-Xylene 

0.05 

//g/t 

Methylene  chloride  is  a  common  laboratory  contaminant  and  is  frequently  detected.  The  other 
contamination  could  be  attributed  to  contamination  from  samples  stored  with  the  trip  blanks 
at  the  laboratory. 

E.3.2  Field  Blanks 

Field  blanks  were  collected  to  provide  baseline  analytical  data  for  the  water  used  for 
equipment  decontamination.  A  total  of  six  field  blanks  were  collected,  including  blanks  for 
the  ASTM  Type  II  water  and  the  potable  water  used  as  decontamination  water.  Field  blanks 
were  collected  by  randomly  selecting  sample  containers,  filling  them  with  water  from  the 
sample  source,  and  then  preserving  as  appropriate  for  the  required  analyses.  The  blanks  were 
analyzed  in  the  same  manner  as  the  associated  environmental  samples.  Low  levels  of 
aluminum,  barium,  bromochloromethane,  bromodichloromethane,  bromoform,  2-chlorotoluene, 
4-chlorotoluene,  calcium,  chloride,  chloroform,  chromium,  copper,  dibromochloromethane, 
iron,  lead,  magnesium,  manganese,  potassium,  selenium,  sodium,  sulfate,  tetrachloroethane, 
toluene,  1,1,1  -trichloroethane,  trichloroethane,  xylene,  and  zinc  were  detected  in  selected  field 
blanks  prepared  during  the  Rl.  Table  E-10  summarizes  the  concentrations  of  elements 
detected  in  the  field  blanks  collected  at  the  base.  The  Michigan  ANG  Rl  was  conducted  in 
three  separate  sampling  events,  field  blanks  were  obtained  for  each  sampling  event.  The  low 
levels  of  compounds  and  elements  detected  in  the  field  blanks  are  not  considered  to  have 
contributed  to  any  levels  seen  in  the  associated  environmental  samples. 

E.3.3  Equipment  Rinseates 

Equipment  rinseates  were  collected  to  check  for  cross-contamination  introduced  from  sample 
to  sample  through  the  sampling  equipment.  All  equipment  rinseates  were  prepared  by  pouring 
ASTM  Type  II  water  through  or  over  decontaminated  sampling  equipment.  The  equipment 
rinseates  were  preserved  as  appropriate  for  the  required  analyses  and  analyzed  using  the  same 
methods  as  the  associated  environmental  samples.  Nine  equipment  rinseates  were  prepared 
from  the  equipment  used  to  obtain  environmental  samples.  Table  E-1 1  summarizes  the 
concentrations  of  elements  detected  in  the  equipment  blanks  collected  at  the  base. 
Aluminum,  barium,  benzene,  calcium,  chloride,  chloroform,  2-chlorotoluene,  4-chlorotoluene, 
chromium,  copper,  1,2-dichlorobenzene,  lead,  sodium,  styrene,  sulfate,  tetrachloroethane. 


TABLE  E-10  ANALYTES  DETECTED  IN  FIELD  BLANKS 
1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Sample  ID 

Analyte 

Result 

Qualifier 

Units 

BC-FB01 

Chloroform 

2.70 

BC-FB01 

Bromochloromethane 

0.71 

//g/c 

BC-FB01 

Toluene 

0.17 

{) 

jt/g/« 

BC-FB01 

Aluminum 

123.00 

0 

)ug/« 

BC-FB01 

Barium 

1.60 

0 

//g/« 

BC-FB01 

Calcium 

61.30 

0 

jt/g/5 

BC-FB01 

Copper 

2.10 

0 

UQlH 

BC-FB01 

Iron 

50.20 

0 

//g/5 

BC-FB01 

Lead 

1.70 

0 

)t/g/f 

BC-FB01 

Magnesium 

5.90 

0 

jug/C 

BC-FB01 

Manganese 

0.42 

0 

//g/f 

BC-FB01 

Potassium 

128.00 

0 

//g/f 

BC-FB01 

Sodium 

1130.00 

0 

A/g/C 

BC-FB01 

Zinc 

0.70 

0 

/^g/« 

BC-FB1 

Chloroform 

0.23 

/ug/« 

BC-FBl 

1 , 1 , 1  -T  richloroethane 

0.09 

//g/5 

BC-FB1 

Trichloroethene 

0.03 

//g/f 

BC-FBl 

Tetrachloroethene 

0.07 

A/g/{ 

BC-FBl 

2-Chlorotoluene 

3.90 

/yg/{ 

BC-FBl 

4-Chlorotoluene 

0.46 

A/g/f 

BC-FBl 

Benzene 

0.04 

A^g/f 

BC-FBl 

Toluene 

4.60 

A/g/« 

BC-FBl 

p-Xylene 

0.20 

A/g/« 

BC-FBl 

m-Xylene 

0.63 

Ijqli 

BC-FBl 

o-Xylene 

0.53 

A/g/5 

BC-FBl 

Styrene 

0.43 

jug/5 

BC-FBl 

Chloride 

0.00 

mg/t 

BC-FBl 

Sulfate 

2.19 

mg/I! 

BC-FB02 

Chloroform 

15.00 

BC-FB02 

Dibromochloromethane 

0.04 

0 

BC-FB02 

Aluminum 

197.00 

0 

fjg/t 

BC-FB02 

Barium 

26.30 

0 

Ijgli 

BC-FB02 

Calcium 

37100.00 

fjgit 

BC-FB02 

Copper 

118.00 

BC-FB02 

Iron 

65.00 

0 

fjg/t 

BC-FB02 

Lead 

3.50 

A/g/5 

BC-FB02 

Magnesium 

10200.00 

Aig/f 

BC-FB02 

Manganese 

0.96 

0 

A/g/f 

BC-FB02 

Potassium 

1 970.00 

0 

A/g/« 

BC-FB02 

Sodium 

6940.00 

fjgii 

BC-FB02 

Zinc 

9.40 

0 

fjg/i 

BC-FB2 

Chloroform 

2.20 

fjg/i 

BC-FB2 

Bromochloromethane 

0.17 

/jgli 

BC-FB2 

Bromodichloromethane 

4.90 

ug/i 

BC-FB2 

Dibromochloromethane 

6.90 

mit 

BC-FB2 

Bromoform 

2.10 

J 

iug/5 

BC-FB2 

Toluene 

0.18 

/jgli 

BC-FB2 

Barium 

136.00 

0 

A/g/e 

BC-FB2 

Calcium 

81200.00 

A/g/5 

BC-FB2 

Copper 

44.50 

jjgin 

BC-FB2 

Iron 

819.00 

fjgli 

BC-FB2 

Magnesium 

21900.00 

fjgit 

BC-FB2 

BC-FB2 

BC-FB2 

BC-FB2 

BC>FB2 

BC-FB03 

BC-FB03 

BC-FB03 

BC-FB03 

BC>FB03 

BC-FB03 

BC-FB03 

BC-FB06 

BC-FB06 

BC-FB06 

BC-FB06 

BC-FB06 

BC-FB06 

BC-FB06 


TABLE  E-10  ANALYTES  DETECTED  IN  FIELD  BLANKS 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


Manganese 

Potassium 

Sodium 

Chloride 

Sulfate 


51.20 

fjgn 

1030.00 

0 

Ijgli 

10400.00 

fjgn 

30.20 

mg/C 

38.90 

mg/C 

Barium 

Chromium 

Copper 

Zinc 

Toluene 

p-Xylene 

m-Xylene 


0.58 

0 

/jgli 

0.77 

0 

fjgH 

0.55 

0 

/jgli 

0.34 

0 

fjgn 

1.50 

/jg/i 

0.18 

{) 

fjgn 

0.18 

0 

fjgn 

Arsenic 

Barium 

Chromium 

Copper 

Lead 

Selenium 

Zinc 


2.90 

0 

fjgn 

135.00 

0 

fjQn 

2.90 

0 

fjgn 

23.00 

{) 

fjgn 

3.60 

fjgn 

3.40 

{) 

fjgn 

638.00 

fjgn 

TABLE  E-1 1  ANALYTES  DETECTED  IN  EQUIPMENT  RINSEATES 

1 10th  Fighter  Wing,  Michigan  ANG,  Battle  Creek,  Michigan 


BC-ER1 

Chloride 

0.00 

mg/C 

BC-ER1 

Dissolved  Solids 

366.00 

mg/C 

BC-ER1 

Sulfate 

0.00 

mg/C 

BC-ER1 

Chloroform 

0.22 

/yg/C 

BC-ER1 

Tetrachloroethene 

0.06 

BC-ER1 

2-Chlorotoluene 

3,10 

^g/c 

BC-ERl 

4-Chlorotoluene 

0.35 

//g/c 

BC-ER1 

1 ,2-Dichlorobenzene 

0.08 

A/g/c 

BC-ER1 

Toluene 

3.30 

yug/c 

BC-ER1 

o-Xylene 

0.41 

/yg/c 

BC-ER1 

Styrene 

0.19 

/yg/c 

BC-ER2 

Chloroform 

0.13 

jug/c 

BC-ER2 

1 , 1 , 1  -T  richloroethane 

0.04 

yug/t 

BC-ER2 

2-Chlorotoluene 

1.90 

yug/C 

BC-ER2 

4-Chlorotoiuene 

0.20 

fjgii 

BC-ER2 

Benzene 

0.04 

j 

yug/C 

BC-ER2 

Toluene 

2.10 

fJQli 

BC-ER2 

p-Xylene 

0.07 

j 

/yg/C 

BC-ER2 

m-Xylene 

0.24 

j 

yug/C 

BC-ER2 

o-Xylene 

0.30 

J 

/yg/c 

BC-ER2 

1 ,2-Dichlorobenzene 

0.03 

yug/c 

BC-ER02 

Chloroform 

3.00 

0 

/jgll 

BC-ER02 

Lead 

3.10 

yug/C 

BC-ER3 

2-Chlorotoluene 

1.20 

J 

/yg/C 

BC-ER3 

Chloroform 

0.17 

yug/c 

BC-ER3 

1,1 ,1-Trichloroethane 

0.05 

/yg/C 

BC-ER3 

Toluene 

1.60 

/yg/c 

BC-ER3 

Aluminum 

126.00 

0 

fjg/i 

BC-ER3 

Calcium 

79.00 

0 

/jgii 

BC-ER3 

Sodium 

359.00 

{) 

yug/c 

BC-ER3 

Zinc 

5.30 

0 

yug/c 

BC-ER3 

Chloride 

0.00 

mg/C 

BC-ER3 

Dissolved  Solids 

199.00 

mg/C 

BC-ER3 

Sulfate 

2,24 

mg/C 

BC-ER03 

Zinc 

2.70 

0 

yug/C 

BC-ER03 

Barium 

0.64 

0 

fjgll 

BC-ER03 

Chromium 

0.88 

0 

yug/c 

BC-ER4 

Chloroform 

0.16 

/yg/c 

BC-ER4 

2-Chlorotoluene 

0.90 

J 

yug/c 

BC-ER4 

p-Xylene 

0.07 

yug/c 

BC-ER4 

m-Xylene 

0.20 

yug/c 

BC-ER4 

o-Xylene 

0.25 

/yg/c 

BC-ER4 

Zinc 

109.00 

fjgli 

BC-ER05 

Barium 

0.46 

0 

yug/C 

BC-ER05 

Chromium 

0.70 

0 

yug/c 

BC-ER05 

Copper 

1.10 

0 

/yg/c 

BC-ER05 

Zinc 

1.20 

0 

yug/c 

BC-ER05 

Toluene 

1.60 

p 

//g/c 

BC-ER06 

Toluene 

1.30 

yug/c 

BC-ER07 

Toluene 

1.30 

p 

/yg/c 

toluene,  1  ,l,1-trichloroeth3ne,  xylenes,  snd  zinc 


were  detected  in  equipment  rinseates. 


E.3.4  Fiftld  Replicates 

Field  replicates  were  used  as  a  measure  of  sampling  precision,  sample  collection 
reproducibility,  and  media  variability  during  the  Rl  at  the  base.  Field  RPD  values  were 
calculated  only  for  compounds  and  elements  not  qualified  "B"  or  -R"  during  the  data  validation 
process.  A  total  of  46  soil  samples,  26  water  samples,  5  soil  duplicate  samples,  and  4 
duplicate  water  samples  were  collected.  Increased  percent  differences  were  expected  for  all 
volatile  analytes  detected  in  soil  samples,  since  all  samples  remained  in  stainless  steel  sleeves 
|i.e.,  not  mixedi  after  the  sampling  equipment  was  retrieved  from  the  borehole.  The  field 
replicate  for  each  soil  analyses  was  obtained  from  the  adjacent  sleeve,  water  samples  were 
split  into  different  sample  containers  on  sampling.  The  results  of  the  RPD  calculations  show 
that  47  sample/duplicate  pairs  failed  to  meet  the  RPD  criteria.  Based  on  the  RPD  values 
calculated,  1062  of  the  1109  RPDs  calculated,  from  the  sample/duplicate  pairs,  met  the 
associated  RPD  criteria.  This  represents  a  sampling  precision  of  96%.  As  a  result,  the  DQOs 
for  analytical  precision  has  been  met. 


E.4  I  ARr>RATQPY  QUALITY  miSlTROL  ASSESSMENT 


All  environmental  samples  collected  at  the  Kellogg  ANG  base  were  analyzed  using  the  test 
methods  and  general  chemical  methodology  from  the  following  references: 


Statement  of  Work  For  Organic  Analysis,  Multi-Media,  Multi-Concentration,  EPA 
Contract  Laboratory  Program,  3/90  (VOCs  [soil],  SVOCs) 

Statement  of  Work  For  Organic  Analysis,  Multi-Media,  Multi-Concentration,  EPA 
Contract  Laboratory  Program,  10/92  (SVOCs) 

Test  Methods  for  Evaluating  Solid  Waste,  Physical/  Chemical  Methods  SW-846,  Third 
Edition,  September  1986,  with  1989  revisions  (VOCs  [water],  metals) 

Methods  for  Chemical  Analyses  of  Water  and  Wastes,  EPA  600/4-79-020,  EPA  1 983 
revisions  (Sulfate,  Chloride,  Nitrate,  and  Total  Dissolved  Solids) 


HAZWRAP  Level  C  documentation  was  required  and  submitted  by  the  laboratory  for  all 
analyses.  All  data  were  validated  and  qualified  using  the  guidelines  and  specifications 
described  in  the  following  documents: 

•  Laboratory  Data  Validation  functional  Guidelines  for  Evaluating  Inorganic  Analyses, 
EPA  Contract  Laboratory  Program,  February  1 988,  (  metals) 

•  Requirements  for  Quality  Control  of  Analytical  Data,  Hazardous  Waste  Remedial 
Actions  Program  (DOE/HWP-65/R1),  July  1990  (VOCs  and  SVOCs) 

In  addition  to  the  above  guidelines,  additional  steps  were  taken  to  make  the  data  validation 
process  clearer  to  the  data  user.  The  laboratory  "J"  qualifier,  "B"  qualifier  for  metals,  was 
removed  from  detects  below  the  quantitation  limit  and  was  replaced  with  a  "( )"  qualifier  prior 
to  validation.  A  "B"  qualifier  was  used  to  indicate  possible  blank  contamination.  In  these 
cases  the  5x  and  lOx  rule  was  applied. 

All  data  validation  qualifiers  used  were  applied  to  the  data  as  required  by  the  aforementioned 
guidelines.  A  complete  summary  of  all  data  obtained  and  the  qualifiers  applied  to  that  data 
is  presented  in  Appendix  F. 


APPENDIX  F:  LABORATORY  DATA  AND  QA/QC 
VALIDATION  SUMMARIES 


Appendix  F:  Complete  Analytical  Database 
1 10th  FG,  MIANG,  Battle  Creek,  Michigan 
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KAR  Laboratories,  Inc. 

4425  Manchester  Road 
Kalamazoo,  Ml  49002 


NVO  CE 


Earth  Technologies 
683  Emory  Valley  Rd. 
Oak  Ridge,  TN  37830 

Attn:  Mr.  Jack  Briegel 


Project  No.:  941428 

Date  Activated:  5/19/94 
Date  Reported:  5/27/94 
PO#:  94PG-063-DC4 


Project  Desc. :  Analysis  of  aqueous  samples  for  ANG-BC  (ET  #948901-08). 
Quan  Item 

21  Nitrogen,  nitrate 


Quoted  Price  of  15.00  per  sample  (21  samples) 


315.00 


TOTAL  DUE  $315.00 


Please  indicate  Project  No.  941428  on  check  stub  or  voucher. 


I.D.  #38-2476290 

A  FINANCE  CHARGE  OF  1  1/2%  PER  MONTH  (18%  PER  YEAR) 
WILL  BE  ADDED  TO  BALANCES  AFTER  30  DAYS 


KAR  Laboratories,  Inc. 
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ANALYTICAL  RESULTS 


To:  Earth  Technologies  Project  No:  941428 

Report  Date:  SjlllSA 

Project  Desc.:  Analysis  of  aqueous  samples  for  ANG-BC  (ET  #948901-08). 


Sample  No. : 941428-01 
Sampled:  5/19/94  1445 
ID:  •'BC-MW1-GW4" 

Type : aqueous 
By:CF  of  ET 

Rec ' d : 

5/19/94 

Nitrogen,  nitrate 

3.4 

mg/L 

Sample  No. :941428-02 
Sampled:  5/19/94  1220 

ID:  "BC-MW2-GW4" 

Type : aqueous 
By:CF  of  ET 

Rec ’ d : 

5/19/94 

Nitrogen,  nitrate 

2.1 

mg/L 

Sample  No .: 941428-03 
Sampled:  5/20/94  1050 
ID:  '•BC-MW3-GW4" 

Type : aqueous 
By:CF  of  ET 

Rec'd: 

5/20/94 

Nitrogen,  nitrate 

3.6 

mg/L 

Sample  No. :941428-04 
Sampled:  5/20/94  1405 
ID:  '•BC-MW7-GW4" 

Type : aqueous 
By:CF  of  ET 

Rac'd: 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. : 941428-05 
Sampled:  5/20/94  1415 
ID:  ''BC-MW8-GW4" 

Type : aqueous 
By:CF  of  ET 

Rec'd: 

5/20/94 

Nitrogen,  nitrate 

1.2 

mg/L 

Sample  No. : 941428-06 
Sampled:  5/20/94  0815 
ID:  •'BC-HW13-GW4'' 

Type : aqueous 
By:CF  of  ET 

Rec ' d: 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. :941428-07 
Sampled:  5/20/94  1400 

ID:  •'BC-MW15-GW4'' 

Type: aqueous 
By:CF  of  ET 

Rec'd: 

5/20/94 

Nitrogen,  nitrate 

0.8 

mg/L 

KAR  Laboratories,  Inc. 
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ANALYTICAL  RESULTS 


To:  Earth  Technologies 


Project  No:  941428 

Report  Date:  5/27/94 


Project  Desc.:  Analysis  of  aqueous  samples  for  ANG-BC  (ET  #948901-08) . 


Sample  No. : 941428-08 
Sampled:  5/20/94  0845 

ID:  •'BC-MW16-GW4” 

Type : aqueous 
By:CF  of  ET 

Rec 'd: 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. : 941428-09 
Sampled:  5/20/94  1540 
ID:  ''BC-ERl” 

Type : aqueous 
By:CF  of  ET 

Rec'd: 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. : 941428-10 
Sampled:  5/20/94  1510 
ID:  ••BC-FB2” 

Type : aqueous 
By:CF  of  ET 

Rec ' d : 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. : 941428-11 
Sampled:  5/20/94  1340 
ID:  ''BC-PBa” 

Type : aqueous 
By:CF  of  ET 

Rec'd: 

5/20/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Sample  No. : 941428-12 
Sampled:  5/23/94  1130 
ID:  ”BC2-HW1-GW4'' 

Type : aqueous 
By:CF  of  ET 

Rec'd: 

5/23/94 

Ni trogen ,  ni tra te 

0.3 

mg/L 

Sample  No. :941428-13 
Sampled:  5/23/94  0810 
ID:  "BC-MW4-GW4" 

Type: aqueous 
By:CF  of  ET 

Rec ' d : 

5/23/94 

Nitrogen,  nitrate 


4 . 0  mg/L 
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KAR  Laboratories,  Inc. 

ANALYTICAL  RESULTS 


To:  Earth  Technologies  Project  No:  941428 

Report  Date:  5/27/94 

Project  Desc. :  Analysis  of  aqueous  samples  for  ANG-BC  (ET  if948901-08)  . 


Sample  No. : 941428-14  Typeraqueous  Rec'd;  5/23/94 

Sampled:  5/23/94  1025  By:CF  of  ET 
ID:  '•BC-MW5-GW4" 

Nitrogen,  nitrate  1-9  mg/L 


Sample  No. ;941428-15  Type:aqueous  Rec'd:  5/23/94 
Sampled:  5/22/94  1447  By:CF  of  ET 
ID:  «BC-MW6-GW4" 

Nitrogen,  nitrate  0.4  mg/L 


Sample  No. :941428-16  Type:aqueous  Rec'd:  5/23/94 

Sampled:  5/22/94  1610  By:CF  of  ET 
ID:  ••BC-MW9-GW4"  iTloJ  lij  - 

Nitrogen,  nitrate  <0.2  mg/L 


Sample  No. :941428-17  Type:aqueous  Rec'd:  5/23/94 

Sampled:  5/22/94  1040  By:CF  of  ET 

ID:  "BC-MW11-GW4'' 

Nitrogen,  nitrate  1.8  mg/L 


Sample  No. : 941428-18  Type:aqueous  Rec'd:  5/23/94 

Sampled:  5/22/94  1130  By:CF  of  ET 
ID:  ••BC-MW12-GW4'' 

Nitrogen,  nitrate  0.6  mg/L 


Sample  No. : 941428-19  Type:aqueous  Rec'd:  5/24/94 

Sampled:  5/23/94  1600  By:CF  of  ET 

ID:  '•BC-MW9-GW4'' 

Nitrogen,  nitrate  0.4  mg/L 


Sample  No. : 941428-20  Type:aqueous  Rec'd:  5/24/94 

Sampled:  5/23/94  1615  By:CF  of  ET 

ID:  "BC-MW18-GW4” 


Nitrogen,  nitrate 


0.4  mg/L 


KAR  Laboratories,  Inc. 
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ANALYTICAL  RESULTS 


To:  Earth  Technologies 


Project  No:  941428 

Report  Date:  5/27/94 


Project  Desc.:  Analysis  of  aqueous  samples  for  ANG-BC  (ET  §948901-08) . 


Sample  No. ; 941428-21 
Sampled:  5/24/94  1320 
ID:  "BC-ER3” 

Type : aqueous 
By:CF  of  ET 

Rec'd:  5/24/94 

Nitrogen,  nitrate 

<0.2 

mg/L 

Unless  otherwise  noted,  test  results  represent  the  sample (s)  as  they 
were  received. 


KAR  Laboratories,  Inc. 
4425  Manchester  Road 
Kalamazoo,  Ml  49002 


(616)  381-9666 


ANALYTICAL  REPORT 


To:  Earth  Technologies 
683  Emory  Valley  Rd. 
Oak  Ridge,  TN  37830 

Attn:  Mr.  Jack  Briegel 


Pro j .  No.:  941428 
Client  No.:  1660 
Date  Activated:  5/19/94 
Date  Promised:  6/01/94 
Date  Reported:  5/27/94 


PO#; 


94PG-063-DC4 


Project  Desc.;  Analysis  of  aqueous  samples  for  ANG-BC  (ET  #948901-08). 


Dear  Client: 

Attached  you  will  find  test  results  for  Project  No.  941428.  Please  refer  to 
this  Project  No.  if  you  have  any  questions  regarding  this  work.  Unless  noted 
otherwise  all  tests  were  performed  within  the  maximum  U.S.  EPA  allowable 
holding  times. 


Respectfully  submitted, 
KAR  Laboratories,  Inc. 

Michael  J.  Jaeger 
Director  of  Laboratories 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  (Priority  Pollutants)  ANALYSES 
EPA  CLP  ILM03.0 
Case#:  500639  SDG#:  936480 
Battle  Creek,  Michigan 


Samples: 

BCERl 

BCMW1GW4 
BC3MW4GW4 
BCMW1 2GW4 
BCMW18GW4 


BCER2 

BCMW2GW4 

BC3MW5GW4 

BCMW13GW4 

BCMW3GW4 


BCFB1 

BC3MW1GW4 

BC3MW6GW4 

BCMW14GW4 

BCMW4GW4 


BCFB2 

BC3MW3GW4 
BCMW11GW4 
BCMW1 6GW4 
BC3MW17GW4 


1.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  180  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-1 1 0%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  several  elements.  Sample  results 
greater  than  IDL  and  less  than  5  times  blank  concentration  were  qualified  "B",  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCERl 

Zn 

B 

BCER2 

Zn 

B 

BCFB2 

Zn 

B 

BCMW1GW4 

Fe 

B 

Zn 

B 

BCMW2GW4 

Cu 

B 

Zn 

B 

BC3MW1GW4 

As 

B 

Zn 

B 

BC3MW3GW4 

Fe 

B 

F-1 


Sample  ID  # 


Compound 


Qualifier 


BCER7 


BC3MW4GW4 


BC3MW5GW4 


BC3MW6GW4 


BCMW11GW4 


BCMW12GW4 


BCMW1 3GW4 


BCMW14GW4 


BCMW3GW4 


BCMW4GW4 


BC3MW17GW4 


BCMW1 6GW4 


BCMWl  8GW4 


IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V. 


Duplicate  Sample  Analyses:  Acceptable/All  criteria  met 


All  duplicate  sample  analyses  were  found  to  be  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VI.  Spike  Analyses:  Acceptable/All  criteria  met 

One  compound  was  found  to  be  outside  control  limits  in  matrix  spike  analysis:  cadmium.  Cadmium 
was  not  detected  in  any  sample  in  the  package.  In  ail  samples,  cadmium  was  qualified  "UJ",  not 
detected,  estimated. 


VII.  Serial  Dilutions:  Acceptable/All  criteria  met 

Serial  dilution  analysis  indicated  two  elements  outside  control  limits:  iron  and  zinc.  No  sample  detects 
were  found  to  be  >  50  x  IDL.  No  qualifiers  were  added  to  the  data. 


VIII.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  {Priority  Poilutants)  ANALYSES 
EPA  CLP  iLMOS.O 
Case#:  500639  SDG#:  936485 
Battle  Creek,  Michigan 


Samples: 

BCER3 

BCMW5GW4 

BCMW9GW4 


BC2MW1GW4 

BCMW6GW9 


BC3MW2GW4 

BCMW7GW9 


BCMW15GW4 

BCMW8GW9 


I.  Sample  Holding  Times:  Acceptabie/AII  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  1 80  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-110%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  barium.  Results  greater  than  IDL  and 
less  than  5  times  blank  concentration  were  qualified  '  B  ,  blank  contamination. 


Sample  ID  # 

Compound 

Qualifier 

BC2MW1GW4 

Ba 

B 

BC3MW2GW4 

Ba 

B 

BCMW1 5GW4 

Ba 

B 

BCMW5GW4 

Ba 

B 

BCMW6GW4 

Ba 

B 

BCMW7GW4 

Ba 

B 

BCMW8GW4 

Ba  ^ 

B 

BCMW9GW4 

Ba 

B 

F-4 


IV. 


ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 


Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-1 25%, 
with  one  exception;  Silver  indicated  %recovery  of  67.5%.  No  qualifiers  were  added  to  the  data. 


VI.  Spike/Duplicate:  Acceptable/All  criteria  met 

Three  elements  were  found  to  be  outside  control  limits  for  %recovery  in  matrix  spike  analysis:  lead, 
thallium,  and  iron.  Sample  detects  were  qualified  as  follows: 


Sample  ID  # 

Element 

Qualifier 

BCER3 

Fe 

UJ 

Pb 

UJ 

Tl 

UJ 

BC2MW1GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BC3MW2GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BCMW5GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BCMW6GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BCMW7GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BCMW8GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

BCMW9GW4 

Fe 

J 

Pb 

UJ 

Tl 

UJ 

F-5 


VII.  Duplicate  analyses:  Acceptable/All  criteria  met 


All  duplicate  sample  analyses  were  found  to  be  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VIII.  Serial  Dilutions:  Acceptable/All  criteria  met 

Serial  dilution  analysis  indicated  five  elements  outside  control  limits:  Al,  Fe,  Mn,  Na,  and  Zn.  No 
sample  contained  any  of  these  analytes  at  concentrations  >  50  x  IDL.  No  qualifiers  were  added  to  the 
data. 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  (LEAD)  ANALYSES 
EPA  CLP  ILM03.0 
Case#;  500639  SDG#:  958857 
Battle  Creek,  Michigan 


Samples: 

BCER6  BCER7 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  180  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-110%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  lead.  Results  greater  than  IDL  and  less 
than  5  times  blank  concentration  were  qualified  "B",  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCER6 

Pb 

B 

BCER7 

Pb 

B 

IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 


Matrix  Spike  tests  were  not  performed. 
Duplicate  analyses  were  not  performed. 
Serial  Dilutions  were  not  performed. 
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DATA  VALIDATION  REPORT 

INORGANIC  METALS  (PRIORITY  POLLUTANTS)  ANALYSES 
EPA  CLP  ILM03.0 
Case#:  500639  SDG#:  295884 
Battle  Creek,  Michigan 


Samples: 

BCER3  BCER5  BCFB3  BCFB6 

I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  1 80  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-110%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  three  elements:  antimony,  beryllium, 
and  zinc.  Results  greater  than  IDL  and  less  than  5  times  blank  concentration  were  qualified  "B",  blank 
contamination: 


IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 


Matrix  Spike  tests  were  not  performed. 
Duplicate  analyses  were  not  performed. 
Serial  Dilutions  were  not  performed. 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  (LEAD)  ANALYSES 
EPA  CLP  ILM03.0 
Case#:  500639  SDG#:  983913 
Battle  Creek,  Michigan 


Samples: 

1MW22022  1MW21012 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  180  days.  No  qualifiers  were  added  to 
the  data. 


II,  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-1 10%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


111.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  no  presence  of  lead.  No  qualifiers  were  added  to  the 
data. 


IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V.  Duplicates:  Acceptable/All  criteria  met 

Duplicate  analysis  indicated  lead  was  outside  control  limits  of  {-l-/-)2x  CRDL  for  %RPD.  Both  samples 
were  qualified  "J",  estimated,  based  on  duplicate  sample  analysis. 

VI.  Spike  Analysis:  Acceptable/All  criteria  met 

All  spike  recoveries  were  found  to  be  within  control  limits.  No  qualifiers  were  added  to  the  data. 


F-9 


VII.  Serial  Dilutions:  Acceptable/All  criteria  met 

All  serial  dilution  results  did  not  apply  to  the  detected  concentrations  of  lead,  as  detects  were  <  50  x 
IDL.  No  qualifiers  were  added  to  the  data. 

VIII.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  (LEAD)  ANALYSES 
EPA  CLP  ILM03.0 
Case#:  500639  SDG#:  938939 
Battle  Creek,  Michigan 


Sample: 

BCER02 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  1 80  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-1 10%  for  ICP  and  GFAA.  No  qualifiers  were  added  to  the  data 
due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  lead.  Results  greater  than  IDL  and  less 
than  5  times  blank  concentration  were  qualified  "B",  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCER02 

Pb 

B 

IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 


Matrix  Spike  tests  were  not  performed. 
Duplicate  analyses  were  not  performed. 
Serial  Dilutions  were  not  performed. 


F-11 


DATA  VALIDATION  REPORT 
INORGANIC  METALS  (Priority  Pollutants)  ANALYSES 
EPA  CLP  ILM03.0 
Case#:  50063  SDG#:  983957 
Battle  Creek,  Michigan 


Samples: 

BCBGSS04 

BCBG20507 

BC1SS14 

BCBGSS03D 

BCBGSS01 

BCBG30507 

BC1SS11 

BCBGSS02 

BCBG40507 

BC1SS12 

BCBGSS03 

BCBG10507 

BC1SS13 

I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  1 80  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/With  the  following  exceptions: 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-110%  for  ICP  and  GFAA,  with  one  exception;  initial  calibration 
of  sample  BCBG30507  indicated  %recovery  for  thallium  of  1 1 1 .5%.  Thallium  was  qualified  "UJ",  not 
detected,  estimated  for  this  sample.  No  other  qualifiers  were  added  to  the  data  due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  beryllium.  Results  greater  than  IDL 
and  less  than  5  times  blank  concentration  were  qualified  "B",  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCBGSS02 

Be 

B 

BCBG20507 

Be 

B 

BCBG30507 

Be 

B 

BCBG40507 

Be 

B 

BCBG 10507 

Be 

B 

IV.  ICP  Interference  Check  Sample  (ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  80-120%  recovery  range.  No  qualifiers  were  added  to  the  data. 
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V. 


Serial  Dilution  Analysis:  Acceptable/All  criteria  met 


Five-fold  serial  dilution  analysis  indicated  four  analytes  outside  control  limits;  Antimony,  beryllium, 
selenium,  and  nickel.  All  detected  concentrations  of  these  elements  were  <  IDL,  and  no  qualifiers  were 
added  to  the  data. 


VI.  Duplicate  Sample  Analysis:  Acceptable/All  criteria  met 

Duplicate  sample  analysis  Indicated  two  analytes  outside  control  limits;  arsenic  and  chromium.  The 
following  qualifiers  were  added  to  the  following  analytes,  based  on  results  of  duplicate  sample  analysis: 


Sample  ID  # 

Compound 

Qualifier 

BCBGSS04 

As 

j 

Cr 

j 

BCBGSS01 

As 

J 

BCBGSS02 

As 

J 

BCBGSS02 

As 

J 

BCBGSS03 

As 

J 

BCBG20507 

As 

J 

BCBG30507 

As 

J 

BCBG40507 

As 

J 

BCBG 10507 

As 

J 

BC1SS14 

As 

J 

BC1SS11 

As 

J 

BC1SS12 

As 

J 

BC1SS13 

As 

J 

BCBGSS03D 

As 

J 

VII.  Spike  Analysis:  Matrix  spike  analysis  indicated  several  elements  outside  control  limits  for  low 
%RPD:  Antimony,  selenium,  silver,  zinc,  and  arsenic.  Data  were  qualified  "J”,  estimated, 
where  detected,  and  "UJ",  not  detected,  estimated,  where  not  detected: 


Sample  ID  # 

Compound 

Qualifier 

BCBGSS04 

Se 

UJ 

Ag 

UJ 

Zn 

J 

Sb 

R 

BCBGSS01 

Se 

UJ 

Ag 

UJ 

Zn 

J 

I 

I 
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Sample  ID  # 

Compound 

Qualifier 

BC1SS13 

Se 

j 

Ag 

UJ 

Zn 

J 

Sb 

R 

BCBGSS03D 

Se 

UJ 

Ag 

UJ 

Zn 

J 

Sb 

R 

Data  for  antimony  were  qualified  "R”,  unusable,  where  antimony  was  not  detected,  due  to  very  low 
recoveries  in  spike  analysis. 


VIIL  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  all  %recoveries  were  found  to  be  within  control  limits  of  75-125% 
with  one  exception:  silver  was  found  to  have  0%  recovery.  No  qualifiers  were  added  to  the  data. 
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DATA  VALIDATION  REPORT 
INORGANIC  METALS  (Priority  Pollutants)  ANALYSES 
EPACLPSW-846  ILM03.0 
Case#:  50063  SDG#:  298397 
Battle  Creek,  Michigan 


Samples: 

BC2MW1GW5  BCMW4GW5  BC1MW1GW5D  BCFB01 

BCFB02  BCMW16GW5  BC1MW1GW5 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  analyzed  within  the  required  holding  time  of  180  days.  No  qualifiers  were  added  to 
the  data. 


II.  Calibration:  Acceptable/All  criteria  were  met. 

The  required  number  of  standards  for  the  initial  calibration  were  analyzed.  All  correlation  coefficients 
were  equal  to  or  greater  than  0.995. 

The  laboratory  analyzed  a  continuing  calibration  verification  (CCV)  standard  at  the  required  frequency 
of  one  every  ten  samples.  The  percent  recoveries  of  the  CCV  associated  with  the  environmental  sample 
results  were  within  control  limits  of  90-1 10%  for  ICP  and  GFAA,  with  the  exception  of  thallium.  No 
detects  >  IDL  were  reported,  and  no  qualifiers  were  added  to  the  data  due  to  calibration  error. 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  and  Preparation  blank  analysis  indicated  the  presence  of  many  elements  in  associated  method 
blanks.  Results  greater  than  IDL  and  less  than  5  times  blank  concentration  were  qualified  "B",  blank 
contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCFB01 

Al 

B 

Ba 

B 

Ca 

B 

Cu 

B 

Fe 

B 

Pb 

B 

Mg 

B 

Mn 

B 

K 

B 

Na 

B 
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Sample  ID  # 


Compound 


Qualifier 


Zn  B 


BCFB02  Al  .  B 


Ca  B 


Fe  B 


Pb  B 


Mg  B 


Mn  B 


K  B 


Na  B 


Zn  B 


BC2MW1GW5  Al  B 


Ba  B 


Ca  B 


Co  B 


Cu  B 


Mg  B 


Ni  B 


K  B 


BCMW4GW5  Al  B 


Ba  B 


Ca  B 


Cu  B 


Mg  B 


K  B 


B 


BC1MW3GW5  Al  B 


Ba  B 


Ca  B 


Cu  B 


Pb  B 


Mg  B 


K  B 


B 


Zn  B 


B1MW1GW5D  Al  B 


Ba  B 


Ca  B 


I 
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Sample  ID  # 

Compound 

Qualifier 

Cu 

B 

Mg 

B 

K 

B 

Na 

B 

Zn 

B 

BCMW16GW5 

Al 

B 

Ba 

B 

Ca 

B 

Cu 

B 

Mg 

B 

K 

B 

Zn 

B 

BC1MW1GW5 

Al 

B 

Ba 

B 

Ca 

B 

Cu 

B 

Mg 

B 

K 

B 

Zn 

B 

IV.  ICP  Interference  Check  Sample  |ICS)  Analyses:  Acceptable/All  criteria  met 

Interference  check  samples  were  analyzed  at  the  beginning  and  end  of  each  ICP  analytical  run.  The 
percent  recoveries  were  within  the  required  80-1 20%  recovery  range.  No  qualifiers  were  added  to  the 
data. 


V.  Laboratory  Control  Sample  (LCS)  Analyses:  Acceptable/All  criteria  met 

LCS  analysis  was  performed,  and  ail  %recoveries  were  found  to  be  within  control  limits  of  75-125%. 
No  qualifiers  were  added  to  the  data. 


VI.  Spike  Analyses:  Matrix  spike  analysis  indicated  two  elements  outside  of  control  limits  for 
%recovery:  thallium  and  mercury.  No  detects  were  reported  for  either  element  in  any  sample. 
"UJ",  not  detected,  estimated,  qualifiers  were  added  to  the  data  for  thallium  and  mercury  in  all 
samples  in  the  SDG. 

VII.  Duplicate  Analyses:  Duplicate  sample  analysis  indicated  several  elements  outside  control  limits 
for  RPD.  Detects  for  these  elements  were  qualified  "J",  estimated,  and  non-detects  were 
qualified  "UJ",  not  detected,  estimated,  as  follows: 
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Sample  ID  # 

Compound 

Qualifier 

BC2MW1GW5 

Fe 

j 

Zn 

j 

BCMW4GW5 

Fe 

UJ 

BC1MW3GW5 

Fe 

J 

B1MW1GW5D 

Fe 

UJ 

BCMW1 6GW5 

Fe 

UJ 

BC1MW1GW5 

Fe 

UJ 

VIII.  Serial  Dilutions:  Acceptable/All  criteria  met 

Serial  dilution  analysis  indicated  several  elements  outside  control  limits.  None  of  the  elements  outside 
control  limits  were  present  in  any  sample  at  concentrations  >  50  times  IDL.  No  qualifiers  were  added 
to  the  data. 
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DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLM01 .9 
Case#;  29588  SDG#:  00003 
Battle  Creek,  Michigan 


Samples: 

BCER5  BCER6  BCER7  BCFB3 

BCFB6 


I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  (< 
30%)  and  were  calculated  correctly.  No  qualifiers  were  added  to  the  data  based  on  initial  calibrations. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
( >  0.05).  The  following  compound  exhibited  a  percent  difference  (%D)  value  greater  than  the  required 
value  of  (-1-/-)  25%  in  the  corresponding  sample  (BCER7)  analysis:  2,4,6-Tribromophenol.  2,4,6- 
Tribromophenol  was  qualified  "UJ“  in  the  sample. 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  No  target  analytes  were  detected  in  the 
associated  method  blanks.  Qualifiers  were  not  added  to  the  data. 


V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  met. 

All  matrix  spike  analyses  were  within  control  limits.  No  qualifiers  were  added  due  to  MS/MSD  results. 


F-20 


VII. 


Internal  Standards  Performance:  Acceptable/All  criteria  met. 


Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  { +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time. 


VIII.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLMOl  .9 
Case#:  29839  SDG#:  00005 
Battle  Creek,  Michigan 


Samples: 


BCFB01 

BCFB02 


B1MW1GW5D 

BC2MW1GW5 


BC1MW1GW5 

BCMW16GW5 


BC1MW3GW5 


I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  (< 
30%)  and  were  calculated  correctly.  No  qualifiers  were  added  for  initial  calibrations. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
(>  0.05).  The  following  analytes  exhibited  percent  difference  (%D)  values  greater  than  the  required 
value  of  (  +  /-)  25%  in  the  corresponding  samples'  analyses:  BCFB01,  BCFB02;  2,4-dinitrophenol,  4- 
nitrophenol,  bis(2-ethylhexyl)phthalate,  di-n-octylphthalate;  BC1MW1GW5,  BC1MW3GW5, 
BCMW4GW5;  2,2'-oxybis(1-chloropropane),  4-chloroaniline,  benzo(k)fluoranthene;  B1MW1GW5D; 
bis(2-chlorethyl)ether,  N-nitroso-di-n-propylamine,  hexachlorobutadiene,  4-nitrophenol, 

butylbenzylphthalate,bis(2-ethylhexyl)phthalate,  di-n-octylphthalate,  4-chloro-2(phenylmethyl)phenol. 

None  of  the  samples  contained  detects  of  these  analytes,  all  associated  samples  were  qualified  "UJ". 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  No  target  analytes  were  detected  in  the 
associated  method  blanks.  No  qualifiers  were  added  to  the  data. 


V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 
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VI. 


Matrix  Spike/Matrix  Spike  Duplicate: 


NOT  PERFORMED. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  ( +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  added. 


VIII.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLM01 .9 
Case#:  29839  SDG#:  00038 
Battle  Creek,  Michigan 


Sample: 

BCER02 

I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

The  sample  was  extracted  within  the  required  holding  time  of  1 4  days,  and  analyzed  within  the  required 
holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Caiibration:  Acceptable/All  criteria  met 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  {< 
30%)  and  were  calculated  correctly.  No  qualifiers  were  added  to  the  data  based  on  initial  calibrations. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
(>  0.05).  The  following  seven  analytes  exhibited  a  percent  difference  (%D)  value  greater  than  the 
required  value  of  (-H/-)  25%  in  the  corresponding  sample  (BCER02)  analysis:  Pentachlorophenol,  4- 
nitroaniline,  hexachlorobenzene,  pyrene,  butylbenzylphthalate,  bis  {2-ethylhexyl)  phthalate,  and  di-n- 
octylphthalate.  The  sample  contained  no  detects  for  these  compounds,  the  compounds  were  qualified 
"UJ". 


IV.  Blank  Analyses;  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  No  target  analytes  were  detected  in  the 
associated  method  blanks.  Qualifiers  were  not  added  to  the  data. 


V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate: 
NOT  PERFORMED. 
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VII. 


Internal  Standards  Performance:  Acceptable/All  criteria  met. 


Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  ( +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 


F-25 


Samples: 


1MW21012 

BC1SS13 

BCBG30507 

BCBGSS03 

BCBGSS03DL 


DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLM01 .9 
Case#:  29839  SDG#:  00043 
Battle  Creek,  Michigan 


1MW22022 

BC1SS14 

BCBG40507 

BCBGSS03D 

BCBGSS03DDL 


BC1SS11 

BCBG10507 

BCBGSS01 

BCBGSS04 


BC1SS12 

BCBG20507 

BCBGSS02 

BCBGSS04DL 


1.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 


All  relative  response  factors  (RRF)  in 
All  %RSD  (Percent  Relative  Standard 
30%)  and  were  calculated  correctly. 


the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
Deviations)  in  initial  calibrations  were  technically  acceptable  {< 


Continuing  calibrations  were  performed  at  the  proper  frequency, 
(>  0.05).  Many  analytes  were  outside  the  control  limit  of  ( 
instruments.  None  of  the  samples  contained  detects  for  any 
qualified  "UJ"  in  the  associated  samples. 


and  all  RRF  were  technically  acceptable 
+  I-)  25%  for  %difference  for  several 
of  these  analytes,  the  analytes  were 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  Target  analytes  were  detected  som® 
associated  method  blanks,  and  "B",  blank  contamination,  qualifiers  were  added  to  the  data  as  follows. 


1  Sample  ID  # 

Compound 

Qualifier  I 

1  1MW21012 

di-n-butylphthalate 

B  1 

1  1MW22022 

di-n-butylphthalate 

B  1 
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V. 


Surrogate  Recovery:  Acceptable/All  criteria  met. 


All  surrogate  spiking  compound  recoveries  were  within  control  limits,  with  the  following  exceptions: 
BC1  SSI  2  (PHL  high  recovery),  BCBG20507  (PHL  high  recovery),  and  BCBGSS02  (PHL  high  recovery). 
No  qualifiers  were  added  to  the  data. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  met. 

All  matrix  spike  analyses  were  within  control  limits,  with  three  exceptions:  %  Recoveries  were  high 
for  pyrene  in  both  the  spike  and  duplicate,  and  %RPDs  were  outside  limits  for  1 ,4-dichlorobenzene  and 
acenaphthene.  No  qualifiers  were  added  due  to  MS/MSD  results  alone. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  { -I-  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  added. 


VIII.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 


DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLM01 .9 
Case#:  28743  SDG#:  00064 
Battle  Creek,  Michigan 


Sampies: 

BCMW9GW4  BC2MW1GW4  BCMW5GW4  BCMW6GW4 

BC3MW2GW4  BCER3  BCMW15GW4  BCMW8GW4 

BCMW7GW4  BCER4 

I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  sampies  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  (< 
30%)  and  were  calculated  correctly,  with  one  exception:  Benzoic  acid  was  found  to  be  outside  control 
limits  for  %RSD.  One  sample  (  BCMW9GW4  )  was  found  to  contain  benzoic  acid,  and  the  data  was 
qualified  "J",  estimated.  No  other  qualifiers  were  added  due  to  initial  calibrations. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
(>  0.05).  The  following  analytes  exhibited  percent  difference  (%D)  values  greater  than  the  required 
value  of  {  +  /-)  25%  in  the  corresponding  samples'  analyses:  Samples  BCMW15GW4,  BCMW7GW4, 
BCER3,  BCER4,  and  BCMW8GW4;  benzo(g,h,i)perylene.  Samples  BCMW5GW4,  BCMW6GW4, 
BC2MW1GW4,  and  BCMW9GW4;  benzoic  acid  and  bis  {2-ethylhexyl)  phthalate.  None  of  the  samples 
contained  detects  for  these  analytes,  the  associated  analytes  were  qualified  "UJ". 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  Target  analytes  were  detected  in  the 
associated  method  blanks.  Qualifiers  were  added  to  the  data  as  follows: 


Sample  ID  # 

Compound 

Qualifier 

BCMW9GW4 

di-n-butyl  phthalate 

B 

bis(2-ethylhexyl)  phthalate 

B 

BC2MW1GW4 

di-n-butyl  phthalate 

B 

bis(2-ethylhexyl)  phthalate 

B 
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Sample  ID  # 

Compound 

Qualifier 

BC3MW2GW4 

di-n^butyl  phthalate 

B 

bis(2-ethylhexyl)  phthalate 

B 

BCMW5GW4 

di-n-butyl  phthalate 

B 

bis(2-ethyihexyl)  phthalate 

B 

BCMW6GW4 

dl-n-butyl  phthalate 

B 

bis(2-ethylhexyl)  phthalate 

B 

V.  Surrogate  Recovery:  Acceptable/AII  criteria  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/AII  criteria  met. 

All  matrix  spike  analyses  were  within  control  limits.  No  qualifiers  were  added  due  to  MS/MSD  results 
alone. 


VII.  Internal  Standards  Performance:  Acceptable/AII  criteria  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  ( +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  added. 


VIII.  System  Performance:  Acceptable. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 


F-29 


DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  3/90  SOW  OLM01 .9 
Case#:  29588  SDG#:  00082 
Battle  Creek,  Michigan 


Samples: 

B1B110001  B1B111923  B1B11923D  B1B181517 

B1B1 90001  B1B1 92022  BC1B70001  BC1B71012 

BC1B90001 

I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  (< 
30%)  and  were  calculated  correctly,  with  one  exception:  all  initial  calibrations  were  outside  control 
limits  for  one  compound,  2,4-dinitrophenol.  No  detects  were  reported  for  2,4-dinitrophenol,  and  no 
qualifiers  were  added  to  the  data. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
(>0.05).  One  compound  exhibited  a  percent  difference  (%D)  value  greater  than  the  required  value  of 
(  +  /-)  25%  in  the  corresponding  samples'  analyses:  4-nitrophenol.  None  of  the  samples  contained 
detects  for  4-nitrophenol,  4-nitrophenol  was  qualified  "UJ"  in  the  associated  samples. 


Blank  Analyses:  Acceptable/All  criteria  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  No  target  analytes  were  detected  in  the 
associated  method  blanks.  Qualifiers  were  not  added  to  the  data. 


V.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 
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VI. 


Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  met. 


All  matrix  spike  analyses  were  within  control  limits,  with  the  following  exceptions:  phenol,  4- 
nitrophenol,  and  2,4-dinitrotoluene  all  exhibited  %recoveries  above  the  upper  control  limits.  No  detects 
were  reported  for  any  of  these  analytes,  and  no  qualifiers  were  added  due  to  MS/MSD  results  alone. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  { +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time. 


VIII.  System  Performance:  Acceptable/AII  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  SOW  3/90  OLM01.9 
Case#:  500639  SDG#:  03 
Battle  Creek,  Michigan 


Samples: 


BCMW1GW4 
BCMW1 3GW4 
BC3MW6GW4 
BC3MW3GW4 
BCMW4GW4 
BCMW1 1 GW4RE 


BCMW2GW4 

C3MW17GW4 

BCMW11GW4 

BC3MW5GW4 

BCMW1 8GW4 

BCER1 


BCMW16GW4 

BCFB2 

BC3MW4GW4 
BCMW1 2GW4 
BC3MW3GW4RE 


BCMW3GW4 

BCMW14GW4 

BCER2 

BC3MW1GW4 

BCFB1 


I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days,  with  two  exceptions:  repeated  analysis  of  BC3MW3GW4 
(BC3MW3GW4RE)  and  BCMW1 1GW4  (BCMWI 1GW4)  took  place  outside  of  required  holding  times. 
All  nondetects  in  these  samples  were  qualified  "UJ",  not  detected,  estimated,  and  all  detects  were 
qualified  "J”,  estimated. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  ail  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  were  met. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  (< 
30%)  and  were  calculated  correctly. 

Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
{>  0.05).  The  following  analytes  exhibited  percent  difference  {%D)  values  greater  than  the  required 
value  of  (-1-/-)  25%  in  the  corresponding  samples’  analyses:  Samples  BCER1,  BCFB1,  BCFB2, 
BCMWI  GW4;  bis  (2-chloroisopropyl)ether,  benzoic  acid,  4-chloroaniline,  2-nitroaniline, 
benzo(k)fluoroanthene,  and  benzo  {g,h,i)  perylene.  Samples  BCER2,  BCMWI  6GW4,  BCMW3GW4, 
BCMWI  1GW4,  BCMWI  2GW4,  BCMWI  3GW4,  BC3MW4GW4,  BC3MW5GW4,  BC3MW6GW4, 
BCMW2GW4,  BC3MW1GW4,  BC3MW3GW4;  benzoic  acid,  2-nitroaniline,  butylbenzylphthalate,  and 
benzo  (k)  fluoranthene.  Samples  BC3MW3GW4RE,  BCMWI  2GW4RE;  benzoic  acid.  Samples 
BCMWI  4GW4,  BCMWI  8GW4,  BCMW4GW4;  benzoic  acid  and  bis  (2-chlorethoxy)  methane.  Detected 
concentrations  of  these  analytes  were  qualified  "J",  estimated,  and  nondetects  were  qualified  "UJ". 
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IV. 


Blank  Analyses:  Acceptable/All  criteria  were  met. 


Method  blanks  were  analyzed  at  the  required  frequency.  Several  analytes  were  detected  in  method 
blanks  associated  with  the  environmental  samples,  and  "B",  blank  contamination,  qualifiers  were  added 
to  the  data  as  follows: 


Sample  ID  # 

Compound 

Qualifier 

BC3MW4GW4 

di-n^butylphthalate 

B 

bis{2-ethylhexyl)phthalate 

B 

BC3MW3GW4 

di-n-butylphthalate 

B 

bis(2-ethylhexyl)phthalate 

B 

BC3MW6GW4 

di-n-butylphthalate 

B 

bls(2-ethylhexyl)phthalate 

B 

BCMW11GW4 

di-n-butylphthalate 

B 

bis(2-ethylhexyl)phthalate 

B 

BCMW12GW4 

di-n-butylphthalate 

B 

BCMW13GW4 

di-n-butylphthalate 

B 

BCMW14GW4 

bis{2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BCMW1 6GW4 

di-n-butylphthalate 

B 

BCER1 

di-n-butylphthalate 

B 

BCER2 

bis(2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BCFB1 

di-n-butylphthalate 

B 

BCFB2 

di-n-butylphthalate 

B 

BCMW1GW4 

di-n-butylphthalate 

B 

BCMW2GW4 

bis(2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BC3MW1GW4 

bis(2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BC3MW3GW4 

bis{2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BCMW1 8GW4 

bis(2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BCMW3GW4 

di-n-butylphthalate 

B 

BCMW4GW4 

bis{2-ethylhexyl)phthalate 

B 

di-n-butylphthalate 

B 

BC3MW1 7GW4 

di-n-butylphthalate 

B 
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V.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  compound  recoveries  were  within  control  limits,  with  the  following  exceptions: 
Samples  BC3MW3GW4RE,  BCMW1 1GW4,  and  BCMW1 1GW4RE  reported  multiple  surrogate  recoveries 
outside  control  limits.  Data  were  qualified  as  follows: 


Compound 

phenol 

2-chlorophenol 
2-methylphenol 
4-methylphenol 
2-nitrophenol _ 

2.4- dimethYlphenol 

2.4- dichlorophenol 
4-chloro-3-methylphenol 

2.4.6- trichlorophenol 
2,4,5-trichlorophenol 

2.4- dinitrophenol 
4-nitrophenol 

4.6- dinitro-2-methylphenol 
pentachlorophenol 
di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 
phenol 

2-chlorophenol 

2-methylphenol 

4-methylphenol 

2-nitrophenol 

2.4- dimethylphenol 

2.4- dichlorophenol 
4-chloro-3-methylphenol 

2.4.6- trichlorophenol 
2,4,5-trichlorophenol 

2.4- dinitrophenol 

4-nitrophenol _ 

4.6- dinitro-2-methylphenol 
pentachlorophenol 

di-n-butylphthalate _ 

bis(2-ethylhexyl)phthalate 


BCMW11GW4 


phenol 
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Sample  ID  # 

Compound 

Qualifier 

2-chlorophenoi 

R 

2-methy!phenol 

R 

4“methylphenol 

R 

2-nitrophenol 

R 

2,4-dimethylphenol 

R 

2,4-dichlorophenol 

R 

4-chloro-3-methylphenol 

R 

2,4,6-trichlorophenol 

R 

2,4,5-trichlorophenol 

R 

2,4-dinitrophenol 

R 

4-nitrophenol 

R 

4,6-dinitro-2-methylphenol 

R 

pentachlorophenol 

R 

VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

All  matrix  spike  analyses  were  within  control  limits.  No  qualifiers  were  added  due  to  MS/MSD  results 
alone. 


VII,  Internal  Standards  Performance:  Acceptable/All  criteria  were  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  ( +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  added. 


VIIL  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
SEMIVOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  CLP  SOW  3/90  OLM01 .9 
Case#:  29588  SDG#:  00006 
Battle  Creek,  Michigan 


Samples: 


BC1B10001 
BC1B21012 
BC1B40001 
BC1B82022 
B1B1 20001 


BC1B10507 

BC1B22022 

BC1B41012 

B1B10001D 

B1B50001 


BC1B12022 

BC1B30001 

BC1B51012 

B1B151012 

B1B50001D 


BC1B20001 
BC1B32022 
BC1B52022 
B1B1 22022 
B1B80001 


I.  Sample  Holding  Times:  Acceptable/All  criteria  met. 

All  samples  were  extracted  within  the  required  holding  time  of  14  days,  and  analyzed  within  the 
required  holding  time  of  40  days.  No  action  taken. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  met. 

DFTPP  was  analyzed  at  the  beginning  of  each  1 2-hour  analytical  sequence,  as  required.  All  DFTPP  ion 
abundance  data  were  provided,  and  all  results  were  within  specified  control  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  met. 

All  relative  response  factors  (RRF)  in  the  initial  calibrations  were  above  the  0.05  lower  control  limit. 
All  %RSD  (Percent  Relative  Standard  Deviations)  in  initial  calibrations  were  technically  acceptable  ( < 
30%)  and  were  calculated  correctly,  with  one  exception:  2,4-dinitrophenol  was  found  to  be  outside 
control  limits  for  %RSD  in  the  following  sampies:  B1B151012,  BC1B32022,  and  BC1B51012.  No 
detects  were  reported  for  2,4-dinitrophenol,  and  no  qualifiers  were  added  due  %RSD  less  than  50%. 


Continuing  calibrations  were  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable 
(>  0.05).  The  following  calibrations  exhibited  percent  difference  (%D)  vaiues  greater  than  the  required 
value  of  (  +  /-)  25%  in  the  corresponding  samples'  analyses:  B1B1 20001,  B1B50001,  B1B50001d, 
B1B80001,  and  BC1B40001:  4-nitrophenol;  BC182022:  2,4-dinitrophenol,  2,2'-oxybis  (1- 
chloropropane) .  None  of  the  samples  contained  detects  of  these  analytes,  associated  non-detects  were 
qualified  "UJ". 


IV.  Blank  Analyses:  Acceptable/All  criteria  met. 

No  compound  sought  in  any  environmental  sample  was  detected  in  any  method  blank.  No  qualifiers 
were  added  to  the  data  based  on  method  blank  contamination. 
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V. 


Surrogate  Recovery:  Acceptable/All  criteria  met. 


All  surrogate  spiking  compound  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  met. 

All  matrix  spike  analyses  were  within  control  limits  No  detects  were  reported  for  phenol,  and  no 
qualifiers  were  added  due  to  MS/MSD  results  alone. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  met. 

Analysis  of  areas  and  retention  times  for  internal  standards  was  conducted.  All  internal  standard  areas 
within  the  technical  acceptance  window  of  >100%  or  <50%  of  the  continuing  calibration  internal 
standard  area,  and  all  internal  retention  times  were  within  ( +  /-)  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  added. 


VIII.  System  Performance:  No  qualifiers  added. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control  limits,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8010/8020 
CASE#:  29588  SDG#:  00001 
Battle  Creek,  Michigan 


Samples: 

BCFB3  BCTBl 

I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  initially  analyzed  within  the  required  holding  time  of  1 4  days  for  preserved  water 
samples.  All  samples  were  analyzed  within  14  days  of  sampling.  No  action  taken. 


II.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions:  Relative  response 
factors  (RRF)and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations  were 
technically  acceptable  and  calculated  correctly.  Continuing  calibrations  were  performed  at  the 
proper  frequency,  and  all  RRF  were  technically  acceptable. 

Many  analytes  were  found  to  be  outside  control  limits  in  continuing  calibrations,  the  analytes  were  not 
detected.  Non-detects  were  qualified  "UJ". 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  blank  analysis  indicated  several  analytes  were  present  in  the  method  blanks  associated  with 
the  samples.  Analytes  detected  in  the  samples  were  qualified  "B",  blank  contamination,  according  to 
the  5x/10x  rule,  as  detailed  below: 


Sample  ID  # 

Compound 

Qualifier 

BCTBl 

methylene  chloride 

B 

p-xylene 

B 

m-xylene 

B 

1 ,2-dichlorobenzene 

B 

BCFB3 

methylene  chloride 

B 

p-xylene 

B 

m-xylene 

B 

1 ,4“dichlorobenzene 

B 

IV.  Surrogate  Recovery:  Acceptable/All  criteria  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  required. 
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V.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  met. 

All  Matrix  Spike/Matrix  Spike  Duplicate  results  were  acceptable.  No  qualifiers  required. 

VI.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8240 
Case:  29588  SDG:  00009 
Battle  Creek,  Michigan 


Samples: 

B1B10001D 

B1B1 50001 D 
BC1B12022 
BC1B30001 
BC1B50001 

B1B1 20001 

B1B80001 

BC1B20001 

BC1B32022 

BC1B51012 

B1B1 22022 
BC1B10001 
BC1B21012 
BC1B40001 
BC1B52022 

B1B151012 

BC1B10507 

BC1B22022 

BC1B41012 

BC1B82022 

I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met 

All  samples  were  analyzed  within  the  required  time  of  14  days.  No  qualifiers  were  added  to  the  data. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  were  met. 

Bromoflurobenzene  (BFB)  was  analyzed  at  the  beginning  of  each  12-hour  analytical  sequence,  s 
required.  All  BFB  ion  abundance  data  were  provided,  and  all  results  fell  within  allowable  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions. 

Relative  response  factors  (RRF)  and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly,  with  the  following  exceptions:  Two  analytes  were 
found  to  be  outside  control  limits  for  %difference:  methylene  chloride  and  acetone.  Neither  analyte 
was  detected  in  any  of  the  environmental  samples,  qualifiers  were  not  added  to  the  data  since  the 
%differences  were  less  than  50%. 

Continuing  calibration  was  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable. 
Several  analytes  indicated  %difference  outside  control  limits.  None  of  the  analytes  were  detected  in 
any  of  the  environmental  samples,  the  analytes  were  qualified  "UJ"  in  associated  samples. 


IV.  Blank  Analyses:  Acceptable/With  the  following  exceptions. 

Method  blanks  were  analyzed  at  the  required  frequency.  Several  common  contaminants  were  detected 
in  the  associated  method  blanks.  "B",  blank  contamination,  qualifiers  were  added  to  the  data  as  a  result 
of  method  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

B1B10001D 

methylene  chloride 

B 

acetone 

B 

B1B1 20001 

methylene  chloride 

B 

acetone 

B 

F-40 


Compound 

Qualifier 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

methylene  chloride 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

methylene  chloride 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

acetone 

B 

methylene  chloride 

B 

acetone 

B 

Sample  ID  # 


B1B1 22022 


B1B1 50001 D 


B1B80001 


BC1B10001 


BC1B10507 


BC1B12022 


BC1B20001 


BC1B21012 


BC1B22022 


BC1B30001 


BC1B32022 


BC1B41012 


BC1B50001 


V.  Surrogate  Recovery:  Acceptable/All  Criteria  Met 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 
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VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  Criteria  Met 

All  Matrix  Spike  and  Matrix  Spike  Duplicate  results  were  found  to  be  within  control  limits.  No  qualifiers 
were  added  to  the  data. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  met. 

All  internal  standard  area  counts  were  within  the  technical  acceptance  window  of  +  100%  or  -50%, 
and  all  internal  retention  times  were  within  plus  or  minus  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable/All  criteria  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8240 
Case:  29839  SDG:  00011 
Battle  Creek,  Michigan 


Samples: 

1MW22022  1MW21012 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met 

All  samples  were  analyzed  within  the  required  time  of  14  days.  No  qualifiers  were  added  to  the  data. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  were  met. 

Bromoflurobenzene  (BFB)  was  analyzed  at  the  beginning  of  each  12-hour  analytical  sequence,  s 
required.  All  BFB  ion  abundance  data  were  provided,  and  all  results  fell  within  allowable  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  were  met. 

Relative  response  factors  (RRF)  and  percent  relative  standard  deviations  {%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly,  with  two  exceptions:  acetone  and  methylene 
chloride  were  found  to  be  outside  control  limits  for  %RSD.  Acetone  was  qualified  ”J"  in  sample 
1MW21012,  acetone  was  qualified  "UJ"  in  1MW22022.  Methylene  chloride  was  previously  qualified 
"B”,  blank  contamination,  for  both  samples. 

Continuing  calibration  was  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable. 
Three  analytes  indicated  %difference  outside  control  limits.  No  detects  were  reported  for  these 
analytes,  the  analytes  were  qualified  "UJ"  in  the  samples. 


IV.  Blank  Analyses:  Acceptable/All  criteria  were  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  Water  sample  method  blanks  did  not  indicate 
any  baseline  blank  contamination,  with  one  exception:  methylene  chloride.  "B",  blank  contamination, 
qualifiers  were  added  to  each  detect  as  a  result  of  method  blank  contamination. 


Sample  ID  # 

Compound 

Qualifier 

1MW22022 

methylene  chloride 

B 

1MW21012 

methylene  chloride 

B 

F-43 


V.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

Matrix  Spike  analysis  results  were  all  within  control  limits.  No  qualifiers  were  added  to  the  data. 

VII.  Internal  Standards  Performance:  Acceptable/All  criteria  were  met. 

All  internal  standard  area  counts  were  within  the  technical  acceptance  window  of  +  100%  or  -50%, 
and  all  internal  retention  times  were  within  plus  or  minus  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8240 
Case:  29839  SDG:  00036 
Battle  Creek,  Michigan 


Samples: 

BCTB3  BCER02 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met 

All  samples  were  analyzed  within  the  required  time  of  14  days.  No  qualifiers  were  added  to  the  data. 

II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  were  met. 

Bromoflurobenzene  (BFB)  was  analyzed  at  the  beginning  of  the  1 2-hour  analytical  sequence,  as  required. 
All  BFB  ion  abundance  data  were  provided,  and  all  results  fell  within  allowable  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  were  met. 

Relative  response  factors  (RRF)  and  percent  relative  standard  deviations  (%RSD)  in  initial  calibration 
were  technically  acceptable  and  calculated  correctly.  No  qualifiers  were  added  to  the  data  for  initial 
calibration. 

Continuing  calibration  was  performed  at  the  proper  frequency,  and  ail  RRF  were  technically  acceptable. 
Four  analytes  indicated  %difference  outside  control  limits:  1,1,1-TCA,  carbon  tetrachloride, 
bromodichloromethane,  and  4-methyl-2-pentanone.  No  detects  were  reported  for  the  analytes,  the 
analytes  were  qualified  "UJ"  in  the  associated  samples. 


IV.  Blank  Analyses:  Acceptable/All  criteria  were  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  Water  sample  method  blanks  did  not  indicate 
any  baseline  blank  contamination,  with  one  exception:  methylene  chloride.  "B",  blank  contamination, 
qualifiers  were  added  to  the  data  for  both  samples  as  a  result  of  method  blank  contamination  by 
methylene  chloride. 


Sample  ID  # 

Compound 

Qualifier 

BCTB3 

methylene  chloride 

B 

BCER02 

methylene  chloride 

B 

V.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 
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VI. 


Matrix  Spike/Matrix  Spike  Duplicate: 


NOT  PERFORMED. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  were  met. 

All  internal  standard  area  counts  were  within  the  technical  acceptance  window  of  +  100%  or  -50%, 
and  all  internal  retention  times  were  within  plus  or  minus  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPASW-846  8010/8020 
CASE#:  29588  SDG#:  00049 
Battle  Creek,  Michigan 


Samples: 


BCFB6 

BCTB2 


BCER6  BCTB3  BCER5 

BCTB4  BCER7 


I.  Sample  Holding  Times:  Acceptable/Ail  criteria  were  met. 

All  samples  were  initially  analyzed  within  the  required  holding  time  of  14  days  for  preserved  water 
samples.  No  action  taken. 


II.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions:  Relative  response 
factors  (RRF)and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations  were 
technically  acceptable  and  calculated  correctly.  Continuing  calibrations  were  performed  at  the 
proper  frequency,  and  all  RRF  were  technically  acceptable.  Several  analytes  reported 
%differences  outside  acceptable  ranges.  All  associated  sample  detects  were  qualified  "J”, 
non-detects  were  qualified  "UJ". 


III.  Blank  Analyses:  Acceptable/With  the  following  exception 

Method  blank  analysis  indicated  several  analytes  were  present  in  the  method  blanks  associated  with 
the  samples.  Analytes  detected  in  the  samples  were  qualified  "B",  blank  contamination,  according  to 
the  5x/10x  rule,  as  detailed  below: 


Sample  ID  # 

Compound 

Qualifier 

BCER5 

methylene  chloride 

B 

BCER6 

methylene  chloride 

B 

BCER7 

methylene  chloride 

B 

BCFB6 

methylene  chloride 

B 

chloromethane 

B 

chloroform 

B 

tetrachloroethene 

B 

ethylbenzene 

B 

P'Xylene 

B 

m-xylene 

B 

1 ,4-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

BCTB2 

methylene  chloride 

B 

chloroform 

B 
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Sample  ID  # 

Compound 

Qualifier 

BCTB3 

methylene  chloride 

B 

chloroform 

B 

BCTB4 

methylene  chloride 

B 

chloroform 

B 

IV.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  required. 

V.  Matrix  Spike/Matrix  Spike  Duplicate: 

NOT  PERFORMED. 

VI.  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  Instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8240 
Case:  29839  SDG:  00050 
Battle  Creek,  Michigan 


Samples: 

BCBG 10507 

BCBG20507 

BCBG30507 

BCBG40507 

BCBGSS01 

BCBGSS02 

BCBGSS03 

BCBGSS04 

I.  Sample  Holding  Times:  Acceptable/AII  criteria  were  met. 

All  samples  were  analyzed  within  the  required  time  of  14  days.  No  qualifiers  were  added  to  the  data. 


II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  were  met. 

Bromoflurobenzene  (BFB)  was  analyzed  at  the  beginning  of  each  12-hour  analytical  sequence,  as 
required.  All  BFB  ion  abundance  data  were  provided,  and  all  results  fell  within  allowable  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptable/All  criteria  were  met. 

Relative  response  factors  (RRF)  and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly,  with  two  exceptions:  acetone  and  methylene 
chloride  were  found  to  be  outside  control  limits  for  %RSD.  All  detects  for  methylene  chloride  and 
acetone  were  qualified  "J",  methylene  chloride  and  acetone  were  detected  in  all  samples. 

Continuing  calibration  was  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable. 
All  %dlfferences  were  within  control  limits,  and  no  qualifiers  were  added  to  the  data. 


IV.  Blank  Analyses:  Acceptable/All  criteria  were  met. 

Method  blanks  were  analyzed  at  the  required  frequency.  Methylene  chloride  and  acetone  were  detected 
in  the  associated  blanks,  and  "B",  blank  contamination,  qualifiers  were  added  to  the  data  as  a  result 
of  method  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

BCBG 10507 

methylene  chloride 

B 

acetone 

B 

BCBG20507 

methylene  chloride 

B 

BCBG30507 

methylene  chloride 

B 

acetone 

B 

BCBG40507 

methylene  chloride 

B 

acetone 

B 
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Sample  ID  # 

Compound 

Qualifier 

BCBGSS01 

methylene  chloride 

B 

BCBGSS02 

methylene  chloride 

B 

BCBGSS03 

methylene  chloride 

B 

BCBGSS03D 

methylene  chloride 

B 

acetone 

B 

BCBGSS04 

methylene  chloride 

B 

V.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/AII  criteria  were  met. 

One  compound  was  found  to  be  outside  control  limits  for  %RPD;  Trichloroethene.  No  qualifiers  were 
added  to  the  data,  as  all  detects  were  qualified  "B",  blank  contamination  previously. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  were  met. 

All  internal  standard  area  counts  were  within  the  technical  acceptance  window  of  +  100%  or  -50  /o, 
and  all  internal  retention  times  were  within  plus  or  minus  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8240 
Case:  29588  SDG:  00095 
Battle  Creek,  Michigan 


Samples: 

B1B1 10001 

B1B1 90001 

BC1B70001 

BC1B90001 

B1 Bill  923 
B1B181517 

B1B11923D 

B1B1 92022 

BC1B71012 

I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met 

All  samples  were  analyzed  within  the  required  time  of  14  days.  No  qualifiers  were  added  to  the  data. 

II.  GC/MS  Instrument  Performance  Check:  Acceptable/All  criteria  were  met. 

Bromoflurobenzene  (BFB)  was  analyzed  at  the  beginning  of  each  12-hour  analytical  sequence,  as 
required.  All  BFB  ion  abundance  data  were  provided,  and  al)  results  fell  within  allowable  limits. 


III.  Initial  and  Continuing  Calibration:  Acceptabie/AII  criteria  were  met. 

Relative  response  factors  (RRF)  and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly,  with  two  exceptions:  acetone  and  methylene 
chloride  were  found  to  be  outside  control  limits  for  %RSD.  All  detects  for  both  analytes  were  qualified 
"J",  acetone  and  methylene  chloride  were  detected  in  all  samples. 

Continuing  calibration  was  performed  at  the  proper  frequency,  and  all  RRF  were  technically  acceptable. 
Many  analytes  indicated  %differences  outside  control  limits.  None  of  the  analytes  were  detected  in  any 
sample,  the  analytes  were  qualified  "UJ"  in  the  associated  samples. 


IV.  Blank  Analyses:  Acceptable. 

Method  blanks  were  analyzed  at  the  required  frequency.  Method  blank  analysis  indicated  the  presence 
of  two  analytes  in  each  blank:  methylene  chloride  and  acetone.  "B”,  blank  contamination  qualifiers 
were  added  to  the  data  as  a  result  of  method  blank  contamination: 


Sample  ID  # 

Compound 

Qualifier 

B1B1 10001 

methylene  chloride 

B 

acetone 

B 

B1B1 90001 

methylene  chloride 

B 

acetone 

B 

BC1B70001 

methylene  chloride 

B 
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Sample  ID  # 

Compound 

Qualifier 

BC1B90001 

methylene  chloride 

B 

B1B111923 

methylene  chloride 

B 

acetone 

B 

B1B11923D 

methylene  chloride 

B 

acetone 

B 

B1B1 92022 

methylene  chloride 

B 

acetone 

B 

BC1B71012 

methylene  chloride 

B 

B1B181517 

methylene  chloride 

B 

acetone 

B 

V.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 

VI.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

All  matrix  spike  and  matrix  spike  duplicate  results  were  within  control  limits.  No  qualifiers  were  added 
to  the  data. 


VII.  Internal  Standards  Performance:  Acceptable/All  criteria  were  met. 

All  internal  standard  area  counts  were  within  the  technical  acceptance  window  of  +  100%  or  -50%, 
and  all  internal  retention  times  were  within  plus  or  minus  30  seconds  of  the  associated  continuing 
calibration  internal  standard  retention  time.  No  qualifiers  were  added  to  the  data. 


VIII.  System  Performance:  Acceptable 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8010/8020 
CASE#:  28743  SDG#:  455 
Battle  Creek,  Michigan 


Samples: 

BCMW1GW4 
BC3MW1  7GW4 
BC3MW5GW4 
BCTB4 

BCMW1 2GW4 


BCMW2GW4 

BC3MW6GW4 

BCMW18GW4 

BCER2 

BCMW16GW4 


BC3MW4GW4 

BCMW3GW4 

BCMW4GW4 

BCER1 

BC3MW1GW4 


BCMW1 3GW4 
BC3MW3GW4 
BCTBl 

BCMW11GW4 

BCFB1 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  initially  analyzed  within  the  required  holding  time  of  14  days  for  preserved  water 
samples.  Confirmation  analyses  took  place  within  required  holding  times.  No  qualifiers  were  added  to 
the  data. 


II.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions: 

Relative  response  factors  (RRF)and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly.  Continuing  calibrations  were  performed  at  the 
proper  frequency,  and  all  RRF  were  technically  acceptable.  Several  analytes  reported  %differences 
exceeding  criteria.  All  associated  sample  detects  were  qualified  "J",  all  non-detects  were  qualified 
"UJ". 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  blank  analysis  indicated  several  analytes  were  present  in  the  method  blanks  associated  with 
the  samples.  Analytes  detected  in  the  samples  were  qualified  "B",  blank  contamination,  according  to 
the  5x/10x  rule,  as  detailed  below: 


Sample  ID  # 

Compound 

Qualifier 

BCTBl 

methylene  chloride 

B 

BCMW1GW4 

methylene  chloride 

B 

BCMW2GW4 

methylene  chloride 

B 

BCFB1 

methylene  chloride 

B 

ethylbenzene 

B 

1 ,3-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

1 ,4-dichlorobenzene 

B 

BCMW16GW4 

methylene  chloride 

B 
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Sample  ID  # 


BC3MW4GW4 


BCMW13GW4 


BCERl 


BC3MW1 7GW4 


BC3MW6GW4 


BCMW11GW4 


BCMW3GW4 


BCER2 


BC3I\/IW3GW4 


BC3MW5GW4 


BCMW12GW4 


BC3MW1GW4 


Compound 


methylene  chloride 


styrene 


1 ,4-dichlorobenzene 


methylene  chloride 


toluene 


1 ,4-dichlorobenzene 


methylene  chloride 


ethylbenzene 


1 ,3-dichlorobenzene 


1 ,4-dichlorobenzene 


methylene  chloride 


toluene 


p-xylene 


m-xylene  _ 


1 ,4-dichlorobenzene 


1 ,2-dichlorobenzene 


ethylbenzene 


p-xylene 


m-xylene  _ 


1 ,3-dichlorobenzene 


1 ,4-dichlorobenzene 


methylene  chloride 


1 ,4-dichlorobenzene 


methylene  chloride 


methylene  chloride 


ethylbenzene 


styrene 


1 ,3-dichlorobenzene 


1 ,4-dichlorobenzene 


methylene  chloride 


methylene  chloride 


benzene  _ 


toluene 


ethylbenzene 


methylene  chloride 


toluene  _ 


1 ,4-dichlorobenzene 


Qualifier 
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Sample  ID  # 

Compound 

Qualifier 

BCMW4GW4 

methylene  chloride 

B 

benzene 

B 

1,3-dichlorobenzene 

B 

1 ,4-dichlorobenzene 

B 

IV.  Surrogate  Recovery;  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  added  to  the 
data. 


V.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

All  Matrix  Spike/Matrix  Spike  Duplicate  results  were  within  control  limits.  No  qualifiers  were  added  to 
the  data. 


VI.  System  Performance:  Acceptable/All  criteria  were  met. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  /  8010/8020 
CASE#;  28743  SDG#:  456 
Battle  Creek,  Michigan 

Samples: 

BCMW9GW4  BCMW14GW4  BC2MW1GW4  BCMW5GW4 

BC3MW2GW4  BCMW15GW4  BCMW8GW4  BCMW7GW4 

BCTB5  BCTB6  BCER3  BCER4 

BCFB2  BCMW6GW4 


I.  Sample  Holding  Times:  Acceptable/All  criteria  were  met. 

All  samples  were  initially  analyzed  within  the  required  holding  time  of  1 4  days  from  the  date  of  sampling 
for  preserved  water  samples.  No  action  taken. 

II.  initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions: 

Relative  response  factors  (RRF)and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly.  Continuing  calibrations  were  performed  at  the 
proper  frequency,  and  all  RRF  were  technically  acceptable.  All  associated  sample  detects  were  qualified 
"J",  all  non-detects  were  qualified  "UJ". 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  blank  analysis  indicated  several  analytes  were  present  in  the  method  blanks  associated  with 
the  samples.  Analytes  detected  in  the  samples  were  qualified  "B",  blank  contamination,  according  to 
the  5x/10x  rule,  as  detailed  below: 


Sample  ID  # 

Compound 

Qualifier 

BCMW9GW4 

methylene  chloride 

B 

toluene 

B 

ethylbenzene 

B 

benzene 

B 

o-xylene 

B 

BCMW14GW4 

methylene  chloride 

B 

benzene 

B 

toluene 

B 

ethylbenzene 

B 

0-xylene 

B 

1 ,3-dichlorobenzene 

B 
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Sample  ID  # 


Compound 

Qualifier 

1 ,4-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

methylene  chloride 

B 

benzene 

B 

o-xylene 

B 

1 ,4-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

methylene  chloride 

B 

ethylbenzene 

B 

benzene 

B 

toluene 

B 

o-xylene 

B 

methylene  chloride 

B 

toluene 

B 

methylene  chloride 

B 

toluene 

B 

methylene  chloride 

B 

toluene 

B 

o-xylene 

B 

1 ,2-dlchlorobenzene 

B 

methylene  chloride 

B 

methylene  chloride 

B 

benzene 

B 

ethylbenzene 

B 

m-xylene 

B 

1 ,3-dichlorobenzene 

B 

1 ,4-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

methylene  chloride 

B 

methylene  chloride 

6 

ethylbenzene 

B 

o-xylene 

B 

p-xylene 

B 

1 ,3-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

1 ,4-dichlorobenzene 

B 

methylene  chloride 

B 

BCTB6 


BCER3 


BCMW1 5GW4 


BCMW8GW4 


BCMW7GW4 
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Sample  ID  # 

Compound 

Qualifier 

toluene 

B 

BCER4 

methylene  chloride 

B 

benzene 

B 

toluene 

B 

ethylbenzene 

B 

styrene 

B 

1 ,3-dichlorobenzene 

B 

1 ,2-dichlorobenzene 

B 

1 ,4-dichlorobenzene 

B 

BCFB2 

1,4-dichlorobenzene 

B 

methylene  chloride 

B 

IV.  Surrogate  Recovery:  Acceptable/All  criteria  were  met. 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits.  No  qualifiers  were  required. 

V.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

All  Matrix  Spike/Matrix  Spike  Duplicate  results  were  acceptable.  Two  analytes,  dibromochloromethane 
and  bromoform,  were  outside  control  limits  for  %RPD.  No  qualifiers  were  added  to  the  data  based  on 
MS/MSD  results  alone. 


VI.  System  Performance:  Acceptable. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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DATA  VALIDATION  REPORT 
VOLATILE  ORGANIC  COMPOUND  ANALYSES 
EPA  SW-846  8010/8020 
CASE#:  29839  SDG#:  00036 
Battle  Creek,  Michigan 


Samples: 

B1MW1GW5D 

BCFB01 

BCTB01 


BC1MW1GW5 

BCFB02 

BCTB02 


BC1MW3GW5 

BCMW4GW5 


BC2MW1GW5 
BCMW1 6GW5 


I.  Sample  Holding  Times:  Acceptable/Ali  criteria  were  met. 

All  samples  were  initially  analyzed  within  the  required  holding  time  of  14  days  for  preserved  water 
samples.  Confirmation  analyses  took  place  within  required  holding  times.  No  qualifiers  were  added  to 
the  data. 


II.  Initial  and  Continuing  Calibration:  Acceptable/With  the  following  exceptions: 

Relative  response  factors  (RRF)and  percent  relative  standard  deviations  (%RSD)  in  initial  calibrations 
were  technically  acceptable  and  calculated  correctly.  Continuing  calibrations  were  performed  at  the 
proper  frequency,  and  all  RRF  were  technically  acceptable.  Several  compounds  exceeded  criteria  for 
%difference,  associated  detects  for  those  analytes  were  qualified  "J",  non-detects  were  qualified  "UJ". 


III.  Blank  Analyses:  Acceptable/With  the  following  exceptions: 

Method  blank  analysis  indicated  several  analytes  were  present  in  method  blanks  associated  with  the 
samples.  Analytes  detected  in  the  samples  were  qualified  "B",  blank  contamination,  according  to  the 
5x/10x  rule,  as  detailed  below: 


Sample  ID  # 

Compound 

Qualifier 

B1MW1GW5D 

methylene  chloride 

B 

chloroform 

B 

1,1,1  -trichloroethane 

B 

1,1,2,2-TCA 

B 

1 ,2,3-trichloropropane 

B 

bromobenzene 

B 

BC1MW1GW5 

methylene  chloride 

B 

1,1,1  -trichloroethane 

B 

carbon  tetrachloride 

B 

trichloroethene 

B 

1 ,1 ,2,2-tetrachloroethane 

B 

bromobenzene 

B 
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Sample  ID  # 


Compound 


BC1MW3GW5 


BC2MW1GW5 


BCFB01 


BCFB02 


BCMW4GW5 


BCMW16GW5 


methylene  chloride 

chloroform 

1,1,1-trichloroethane 

carbon  tetrachloride 

1,1,2,2-TCA 

benzene 

toluene 

ethylbenzene 

p-xylene 

m-xylene 

o-xylene 

1 ,3-dichlorobenzene 
methylene  chloride 
1,1,1  -trichloroethane 
trichloroethene 
tetrachloroethene 

1.1.2.2- TCA 

1 .3- dichlorobenzene 

1 .4- dichlorobenzene 

1 .2- dichlorobenzene 
methylene  chloride 
1,1,1  -trichloroethane 
2-CEVE 

tetrachloroethene 

1.1.2.2- TCA 
methylene  chloride 
chloroform 

1.1.2.2- TCA 
bromobenzene 
4-chlorotoluene 

1 .2- dichlorobenzene 
methylene  chloride 


carbon  tetrachloride 

chlorobenzene 

1,1,2,2-TCA 

bromobenzene 

4-chlorotoluene 

1 ,4-dichlorobenzene 


IV.  Surrogate  Recovery:  Acceptable/With  the  following  exceptions: 

All  surrogate  spiking  analytes  recoveries  were  within  control  limits,  with  two  exceptions:  samples  TB02 
and  B1  MW1 GW5D  indicated  low  recoveries  for  surrogate  spiking  analytes.  "J",  detected,  estimated, 
and  ”UJ",  not  detected,  estimated  qualifiers  were  added  to  the  data  for  these  samples. 


V.  Matrix  Spike/Matrix  Spike  Duplicate:  Acceptable/All  criteria  were  met. 

All  Matrix  Spike/Matrix  Spike  Duplicate  results  were  within  control  limits.  No  qualifiers  were  added  to 
the  data. 


VI.  System  Performance:  Acceptable. 

No  signs  of  degraded  instrument  performance  were  noted.  The  analytical  system  was  determined  to 
be  in  tune,  within  control,  and  stable  during  the  course  of  these  analyses. 
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APPENDIX  G:  CHAIN  OF  CUSTODY  FORMS 


Chain  of  Custody  Record 


•  ■s  i 

S  3  >«  ? 

<018  Ai 
■  S  M  IV 

J2  S  ci 
5  ?2  ' 

CD  C  <0  ^ 

a  1  ^  s 


S  o' 

T}  w 

<  CL 


Returned  to  customer 


Chain  of  Custody  Record 


s  ^ 

•  -  UL 

I  3 


ISi 

•  c  CM 

5  ® 

o  c»o» 
m  c  CP 


> 

<N 

> 

n 

o 

i  ic 

o 

Ubj 

Date 

Si 

« 

a. 

Cocec^t^^H  ~0{ 

Chain  of  Custody  Record 


o 

.  i 

J 

ob  no. 

(S' 

q 

I  o. 

K 

Q 

I 

■  (0 

ij| 

■6 


fell 

^i| 

•6^1 
z  ^  i 

III 


a> 

1  Z  >.o 

■o 

:  -  J  (M 

:  H  .2>0 

]  <  I  Z 

:  ®  o  ^ 
3  O  i2  « 

:  i  ?  .2 

^  K  =  O) 
:0  I  = 
JU  a5£ 

<0  x: 
•<=  9 
O  Jo 
<o  ^ 

CO  ^ 
CO  Qi 


8181 


«  K  «  » 


rO  r - — , 

3  tr  incjo 

III  inoto 


1 

r 

T1 

4 

1 

2 

i 

-e>- 

'ey- 

't 

1 

1 

n 

1 

1 

< 

Wj 

1 

> 

'sA 

il 

Im 

ill! 


lo2£« 


JOMIO 

siouaMd 

Hdl/OTO 

XOl/001 

sdpiueA' 


Ajnojd^ 


f  ^  H 
1 1 1 


OO^aH 


00-90dAsad 


SW/OO-AS 


SW/OO-VOA 


(dna  JO  sw) 

00  qei  JOi  asn 


,s^mog  jo  ON 

8 

X 

2  'ouoQ  'psdx3 

s 

I  poMjai^l 


§  ” 
Ir.l 
gip 


I  Q 

|rJg 

Oo 


p 


J  Z  >,o 
W  Z  ^  c3)o 

5s< 

D  z  o  -Jf 
£2  2  2  « Q- 

,P  z  ^  « 
UuJU  «£ 


■O  7. 

It! 


01 1  a 

Is 
1^ 


1  a 
I 

I  ll 


(i  rt-  ^ 

m  r<  S  rts 

tr-  <r 

Vi - 

0  ®  'T  \rt  —  S 

JS.  fO  cO  g, 

(3-<r-  O'  5( 

.  •« 


OD  <ro-'®~  O' 

tn 

3 - - 

K>'3‘ 

>»  >*  ®  Q 

3-^0 

o 

«K^0'  UJ 

<r  c*  (J* 

i  —  Q  • 

p  i 

iia  m  I 

Q  £ 


^i^gz 

"Hi 

o 

V>  rC  cO  tr* 
3-  </^  c+-  r»“ 
<|"  0^  tJ* 

^0 


¥^a;i 

^  CT" 

Cn 


’  !»-  X 

,  e 

‘^11 

-»>  t  S 


lo 

O  vT 

rf  -^- 

l-<^  2  3^ 

'MlJ 

a-  3  o 

0  -i  o 

u  't  B  ^ 

«  ^  I  «i 

Hi? 

I  I' 
1 


mi 

ti 


S  I' 

2  5 

s  >< 

«  S 


9Vd)  \f 

HEM  ?'*  CHAIN-OF-CUSTODY  RECORD 


Chain  of  Custody  Record 


r  i  1 
1  4  i 

f  5  2 


I  I 
1  i  I 

«  S  i 


-15*5 

£■'  ■Sss 

Inti  III 
£ 


Chain  of  Custody  Record 


Chain  of  Custody  Record 


I"  >< 

5  .9 


S  8  lo  ( 

ill? 

i  -S  S  c!i 
4  0)a 

*“i  •  c 

Is  §^  = 

;  !o  X  ^  o 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


O-^  ^ 
LO  > 


O  !>o 


c?o  _ 

V) 


Cv*  <5  ^  ^J> 

r<v~->  3 


xf  Poo 


-J  z 

W  H  2 

DC  ^  H 

Us< 

D  z  “= 
Om  o  o 

0>o 

Utuo 


oiil 

X  I  z  z 
<  m  O  b 


f  6  §  6 

<D  1^  a>  O) 


§  1 1 1 1 
mil 

1-^  cl  ri  ^  « 


/■•I  to  _ 

9“  ;»« 

fl)  8  E  s 

Q-’c  rt  -S 
Sr  ffl  a>z 
E  S’  o  « 


1 


^  ^  -C 

CL  ® 

^  s  ® 

'^1 1 


llll 


Q 

CC 

O 

O 

UJ 

o 

02 


o  ^ 

a  Q. 

E  i 

<0  CO 

CO  CO 


^  ^  ■■y 

y  =1^' 

i  fV  1^ 

■ 

uJUi  (5J 

■9-  >o  v;  1^ 
5  0^0 


ein 

X  X  z  z 


■5  J  z 
tU  H  2 

U^< 

D  z 

&4  O  O 

0|o 

Uuu 


4>  «  3 

<0  C  (0 

Q  K  Q 


S|0U8Md 

Hdi/O^O 

XOi/OOi 

OO-VOA 


oo-qj3H 


OO-QOd/lS0d 


SW  /  00-AS 


Sn  /  OO-VOA 


5©!Uog  jo  ON 


ouoQ  •pedx3 


ji  6  5  6 

(D  r^  60  a> 


II  i 

I  ■?  i  1 1 

I  nil 

1-^  ci  ri  ^  « 


J 

s; 

J 

vO 

LO 

\ 

1 

U 

^UJ 

Uj 

\4J 

re  I  :jb9A  leiBQ 


Q'*'  _ 

a>  • . 

—  t:  «  oj 

5liS 


.  I  II 


c  O)  4* 

I  I  ^ 

a  Q-  ® 
•I  I  o 

0)  O  L. 

H  CO  CL 


o 

CO  2 
3  I 
o  ? 


li 


>5  -j  z 
w  H  2 
ac  ^  H 
Us< 

I — ^  2; 

On  O  O 

0|o 

Uuu 


0  S"fl 

X  X  z  z 
CD  d  Q 


•i-  =  « I 

»=  o  5  o  0) 


II  I 

III  1 1 

illh 

1-^  «  V  «h 


O® 

—  T;  «  CM 

ft.  C  nJ  O 
“  ffl  C3>2 

E  2*  o  J) 
<8  O  c  ^ 
(0-  “ 


A  _Ci 


/ 


^ — i 

CO 

o 

CD 

o 

Z  ^ 

o  if 

o  <x  . 

J 

r 

^  1  >  ,* ' 

HI 

lO 

\A 

sO 
1  . 1 

o 

_  CQ 

>■ 

o 

o 

o  9 

u. 

^  O 


o  m  ^ 
^  »u  ..  vr 

iui  ^  M 


S  P  1  u,-  T 

« h  § 

aW  oj  0) 


>5-12 
UJ  H  2 

ui^ 

D  z 

Pn  o  o 

0|o 

UtJju 


Gi?  “a- 

X  X  z  z 
od  d  Q 


^  o  5  6  « 
<d  «  <»  -3 


nit? 

<^1 1 1  s 

«  <r>  't  in 


®  .y  e 

rt  C  flj  O 
■r  «  o)Z 

C  S'  5  ® 
<a  o  s  ^ 


■g 

e 

u 

g 

2  « 


«LCx 

iduteiuo^ 


SMUtBlU03 

jo  -ON 


BBaaBaaaBBaaEiaaaBBasgaaiBaasaaaagBgg 
BaaaaBaaBBaaaaaaBBaaaBaaBaaaBaaaDBgg 
BaaaaBaaBaaBBBaaBBaaaaaaBBaaBaaaBBBB 
iBMHgaaBgHaagaaaBaaaBBaaBHaaaBaaaBBBB  i 


9)  31 

I  ^ 

Sil 


111  ” 
I!  1^4  i 
t*sr  I  I 


'  I 


%  6 

1  5 
*  I 

2 


I  Jo  4 

X  5i  ^  4  2  i 


-  m 

s  s  ;:  1  •i’ 


aBaaBBaaBBaaBaa9BBasBaasBaasBBaaaD|B 

BBaaaaaaeiBaaBBaaBBaaaBaBBBaaBBaBDDEB 

qBaa^aa&BiaaaBBBaBBBaBBaaBBBaBBBBBBEB 

saHgeigaBaaaaHaaaHBaaHBaaaaaaBaaaHBEB 


Uj 

.  l  F 


I  i 

60  I 


’ll  1  h 


Sludge  (SLG),  Air.  Oil,  Waste  (WASIE) 


8  ®' 
8  ^ 


O 

Q 

«  I 

2  « 

*8  t 


BBaaBBasBiEiaaaBasBBa|gaa|BBasgaaaBD|B 

BBaaBBaaBBaaBBaaBBaaflBaaBBaaBBaaBBBB 

eiBaaBBaS'SBaa&iBaaBBaaBBaaBBaaBBaaDQBB 

ftaBPSMKtfaagsgHaaaaaaBaBaaaaBaaaBHEB 


SMUIB1U03 
jo  -ON 


■■■■■■iiigiHmmmnm 

Biisiioiioiiiiiiiiiiiiiii!! 

BllEIII3ll9lllllllilll!!!!!! 


i  f 


8  2J 

u  S 


I  1 
I  I 


^  b 
p. 


y  ^  o  ^  o 

1  «  r-  - —  r- 

i  CjL  ^  ^  r-k 

f  ^ 

I  1  I  .  I 

I  'Ci  <r  ^  <t 

o  2  o 

cx.  i>  ^ 


Baaaaaaa&ijaaBaaaBaasBaaQBaasaaaaBBBc 

BaasBBasBBaaBBaaBBaaBBaaBBasBBaaBDEB 

BaaaBBaBBBaaBaaBBBaBBBaBBBaBBBaaBBBB 

BaaaBBaaBaaaBBaaBBaaBBaaBBaaBBaaBSBB 

aaBHttaaaaBaaaBaaaaaaaaaaaaaaBaaaHBEB 


§  ! 


I  ^ 

I  I 


^  £ 


<  ^  c 

1  ^  ^ 
-0  4  § 


a  a> 

•IP-’ 

2  S  *' 

rM 
o  « 


QdXi 

i9u^uo3 


‘  s;z9ureiuo3 
jo  *ON 


BBaaBBasBaaaaaasBBasBaaaEiBasBaaaDDEBi 

BBaaBBaaBBaaBBaaBBaaaBaaflBaaBBaaBBBBi 

3BaasBaaBBaaBBaaBBaaBBaaBBaaBBaaDBBB 

aBggaaagaaaaaaaaaBaaHBaaaaaaaaaaaBBB 


2  k 


ill  I-.  -  ^ 

11 -so  i  I 
P  1 1  I  I 

t 


*  Matrix:  Water  (WTO),  Wwlcwalcr  (WW),  Soil  (SOIL).  Sl^c  (Sfed),  Air.  Oil^-Wastc  (WASTE) 


■s 

e 

ft!  i 

SI 


ffl 

^  .5 


o  -  9 


t'  ^  a 
a. 


D  ^ 

ri 


^  j 

>  t.  ^ 

[1 


p 

,  ,  Cl 

'^  ^/^  \J 

0  m  Q 


^  0 
c  O 


adXi 

J9U^U03 


si3uteiuo3 
jo  ON 


BBaaBBasBBaaBBaaeiBaaBBaaBaaaBaaaBBgE 

BBaaBBaaBBaaBBaaBBaaaBaaBBaaBBaaBDgB 

BBaaBBaaBBaaBBaaBBaaaaaaBBaaBBaaiBBp 

MBHBgHEiggaBgsaBgsagaaaaBsaaaaBaaoBBB 


I  i 


lllillBIIBIIBIIgllgllgllS 

BIIBIIBIIBIIBIHIIillByB 


O  •  I  w 
© 

CN  ^iia 


0 

(/^ 

tj 

(/I 

,0 

0 

to 

O 

■ 

m 

ir: _ _ 

^.3 

3 

9r 

e 


S  CO 

S 

O  S 


a 

agBgBaaanaaaHigagaaaaaaaBaagaaaagaBBE 

1^- 

adXi 

j9UTe]U03 

aaaaBaasaaaaBaaaaBagaaasaBasBaaaBBEB 

11:3 

BBaaBBaaBBaaBBaaBBaaflBaBBBBBBBaaflBBB 

ai 

aaaaBBaaBBaaBBaaBBaaBBaaBaaaBBaaBBBB 

SMUtB^U03 

jo  -ON  IT 


8  J 

q  a 

§  I 

^  fc 

C^)  I  ? 
i  S 


),  sV^OIL),  Sludge  (SLG),  Air,  Oil,  Waste  (WASTE) 


2 

o 

u 

■^1 

SI 


I  ^ 


3dXi 

iotranuoo 


iBaaaBaasaaaaBaasaaasBaaQBaaiBaaaDBBB 

BaaaBBasBBaaBBaaBaaaBBa|BBa|BBaaBDEB 

BaaaBBaaBBaaBBaaBaaaBBaaBBaaBBaaBBEB 

araaaaaaaaaaaBaaaBaaaaaaaBaaaBBaaBBEB 

iMiiHHmBgaaagBaBgBaaaBaaBBBaaBaaaBBEB 


siaunnuoo 
jo -ON 


v9 

O  - 

2.  lO 
CL 


■■■■■■■■■■wiMiiimmn 

§■■■■■■■■■■■■■■■■■«■■■■■■ 

Biiiiiiiiinniii|i|ii||ii 

immmiinmiHHMH 


1 U+' 


-II °  i 

|- 1 L-  ' 


s  '3 

c  § 


jdutmuo3 


si9Uieiuo3 
JO -ON 


BaasBBaaeiaaaBaaiBBagaBaaBBasBBaaBgBg 

BBaaBBaaBBaaBBaaBBaaaBaaBBagBBaaBBBB 

BBaaBBaaBBaaBBaaBBaaBBaaBBaaflBaaBD|Br 


i) 


£ 


I  &  V 

1  I  r 

u  2  - 

a  3 
s  I  ca 


“I 
1 1 

4  4 

§  § 

Vi  Vi 


cX 


Matrix:  Water  (WTR),  Wastewater  (WW).  Sori  (SOILX  Sludge  (SLG),  Air.  OB,  Waste  (WASTE) 


'H 

o 

Q 

2  cg^' 


©  § 

S 


BBaBBBaSBBaaBBaSBBaBBBaBBBaBBBaaBQBB 

BBasBBaBBBasBBaaeiBaaBBasBBasflBaaBBgg 


siaureiuoj 
JO  ON 


a 

r< 

a 

a 

a 

9B!Hilllili|| 

flpilillD||illillil!i!l§l!il!! 


IWHBBEMBnMIBMBMBHBH 


^  S^' 
2  8^ 

7  z  O 

f  I 
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APPENDIX  H:  MONITORING  WELL  CONSTRUCTION 

FORMS 


EARTH 


TECH 


Monitoring  Well  Construction  Log  -  Flush  Mount 


ProjeetName:  \  V=tCHTee-  H\AiNi<£. 

Project  Number  *^>^^090  1 

Date:  \A  DE.O  94- 

Well  Location:  SITE.  \  ,  POEU  TA^iVl  'rIKCM 

Well  ID:  ^C\-V\  Vvli 

Sheet _ of _ L- 

Drilier  HUCE  WEPFEAe-tsl 

Diameter  (in):  J*  '  » •  A  J 

Total  Depth  — 

(ft):  6  ^ 

Drilling  Agency: 

Date  Started:  DEC- 

Depth  to  ^-jrx/ 

Water  (ft):  ^  0<0 

Drilling  Equipment:  C-HE-  550 

Date  Finished:  OCC-  "9  A" 

Elevation  and 

Datum:  ^ 

Drilling  Method:  MoUL-O  W<J 

Logged  by:  ^  SV\  ITVl 

Checked  by: 

Drilling  Fluid:  ^  ^ 

Number  of  Samples: 

Date: 

PROTECTIVE  CSG 
Material  /  Type: 

Diameter - -  - - - - — - - - — 

Depth  BGS:— - - -  Weep  Hole  (Y/(® 

GUARD  POSTS  (Y® 


GS  Elev.  9t6.40_ 
Geologic  GS  Height 

Depth  BGS  Elev. 

Depth  BGS~ 


0.00' 

9n.94-tv 


z.o 


1 

VB.7  - 

z\.o  - 

c 

\ _ 

- 

1 

I  1  .0 


1)1.6 


32. 0 


TDiS-Z.O 


Borehole - ►) 

Dia. 


7.7.5 


No.:- 


SURFACE  PAD 

Composition  and  Size:- 


-Type:. 


RISER  PIPE  ,  ^  . 

_  .tOUvlScvj  3CAK 

Type: — 

Diameter. 


Ao 


2.. Ob  tU  i  D 


,.-3=l£lL 


Total  Length  (TOC  to  TOS): 

Ventilated  Cap  (Y 
GROUT 

Composition  and  Proportions:  \V)w — ■ 

r  Q-r  ^  \  — 

Tremied  (Y 

Interval  BGS: - - - - - - 


CENTRALEEI 


Depth(s)  * 


Type:- 


%  _ 

source: 

Setup  /  Hydration  Time:  - Vol.  Ruid  Added^SSfei. 

Tremied  (Y  /  N) 

FILTER  PACK 

Me.  7 _ f^iU'cA  - 

22SJks - 

Tremied  (Y  XS) 

Source:  iliiX 
Gr.  Size  Dist:  \C  "*^-0 
SCREEN 

Jcv4i4Soi^  SCM  4o  ?VCL_ 

Diameter  ^  ^ 


Aurrjxu  T>uLVL.t-jK.V^  £;v:l>pc.>£i 


Slot  Size  and  Type:- 

Interval  BGS: - 

WELL  FOOT  (Y4(R) 
Interval  BGS:- 


to  strrr  VAH-u£t> 


-  Length- 


Bottom  Cap  0'N) 

BACKFILL  PLUG 

Material: 


Setup  /  Hydration  Time:  - 
Tremied  (Y/N) 


Form  F-1023 
7/15/92 


EARTH 


TECH 


Monitoring  Well  Construction  Log  -  Above  Ground 


Project  Name:  H  i  Al^  ^ 

Project  Number  j 

Date:  94" 

Well  Location:  ^  i  ^  pOC' —  FAC-H 

Well  ID:  1  -  H  ^  'L- 

Sheet  _L_  of  1 

Driller 

Borehole  -7  nr 

Diameter  (in):  /  * 

Total  Depth  ^ 

(ft):  'SP  2- 

Drilling  Agency:  ^'X  £A.(LV4  S 

Date  Started: }  O  ^ 

Depth  to  -  ^ 

Water  (ft):  ZD :  fc  tD 

Drilling  Equipment:  VAO  U-i— ^ 

Date  Rnished:  \4r  9^ 

Elevation  and 

Datum:  — * 

Drilling  Method:  5*50? 

Logged  by:  ^  ITli 

Checked  by:  j  ^ 

Drilling  Fluid:  Ac 

Number  of  Samples: 

Date:  ^ 

Elev. . 


Height  ^  5 - 

Elev.  9  \  ft  ■  — 

Height  ^*S.Q - 

GS  Elev. 

GS  Height 


0.00’ 


Deoth  BGS 


5  *oc 


t<b>0 

1 

te.i- 

E 

\'t.O 


PROTECTIVE  CSG 

Material  /  Type:  ST^-^t-  ^ 

Diameter:  ^  ^  5  ^T. 


Depth  BGSi 


Weep  Hole  (Y<S) 


GUARD  POSTS  ©'  N) 

Mn-  g _ 9.T^E-U  VJ(o&V>€-OT- 

SURFACE  PAD 

Composition  and  Size: 


3>'  vV  <  fe *'  C-OV^CB-e-TPE- 


RISERPIPE  ,  .  » 

C^U  40  'PvJC-  OOVtK^OK] 


Type: 

Diameter  g  i  Otb — ^  ^  • 


Total  Length  (TOC  to  TOS); 

Ventilated  Cap  (Y  /(® 

GROUT  I  _ 

Composition  and  Proportions:  94-  ttPS  TOC.TU^»«^0  j 

eEv^TPv:^tTg.  1 5  6A\-.  vMftrrej^ - 

Tremied  (Y/(S} 

Interval  BGS: _ ^T! - 


CENTRALIZI^S 
Depth{s)  - 


®“‘’  >4*  T>cuL-C--r&n  'R£.K:)Totv^tTiE- 

Type: - ^ — “ 


Source:. 

Setup  /  Hydration  Time: 

Tremied  (Y/  N) 

RLTER  PACK 

j.^.  >40  S'  SiUtc-Ar  SfVNiO. 


Voi.  Ruid  Added. 


ft  GAul 


:  \bS 


Amt  Used: 

Tremied  (Y 10  _ _ _ _ _ _ 

source: 


Gr.  Size  Dist: 


screen 

cru  AO  -PsiC^ 

Diameter — ^  ‘  - 


Slot  Size  and  Type: 
Interval  BGS: 


■  2jO  SUOT  Ktuueo 


WELL  FOOT  (Y/0 

Interval  BGS: - 


.  Length- 


Bottom  Cap  0/  N) 
BACKFILL  PLUG 

KifX. 


Material: - 
Setup  /  Hydration  Time:  - 
Tremied  (Y/N) 


Form  F-1024 
9/1/91 


EARTH 


TECH 


Monitoring  Well  Construction  Log  -  Above  Ground 


Project  Name:  \ 

Project  Number 

Dale:  ( 5 

Well  Location:  ^\T£-  TKVoVi. 

Well  ID:  ^  HNM  ^ 

Sheet  ^  of _ L 

Driller  S  TlE  AC-WS 

Borehole  ...—  _  . 

Diameter  (in):  * 

(ft):  A3 .0 

Drilling  Agency:  C>H£-  5^0 

Date  started:  'DGOVA- 

Depth  to 

Water  (ft): 

Drilling  Equipment:  KOu-J-OwJ  ^TS-H  AUS-G-C. 

Date  Finished:  \(J:j  9^ 

Elevation  and 

Datum:  — - 

Drilling  Method: 

Logged  by: 

Checked  by: 

Drilling  Fluid: 

Number  of  Samples:  fV 

Date:  a(  )-»  |<\J. 

Elev.. 


Height - 

Elev.  9\<o,Cio 
Height 


GS  Elev.  9>'2>.5Q. 
GS  Height 

Depth  BGS 


0.00' 


S,Q 


/ 

\ 

3(b.o  - 

3S.O  - 

□ 

L..  -- ■ 

>9. ft  - 

PROTECTIVE  CSG 
Material  /  Type: 

Diameter  *  ^ _ 

Depth  BGS: - 


GUARD  POSTS  N) 

Mn-  -S _ Typ«  (LOOtOD  STeEV- 


Weep  Hole  (Y  /<© 

7  ' 


..  *  <o'  CoW>C42J6-Tg- 


SURFACE  PAD 
Composition  and  Size 

RISER  PIPE 


Diameter 


Total  Length  (TOC  to TOS):  FT - - - 

Ventilated  Cap  (Y  /<® 

GROUT  I 

Composition  and  Proportions: _ — pr»QrCUA>K^D  j  S  \te 

/ -^5  GAL,  vAJAXee _ 

Tremied  (Y/© 

Interval  BGS:  ~  - 

CENTRALIZERS 

Depth(s)  - - - 

SEAL  I  j  _ _ _  X  ^ 

/A  pEojue-r  t=o  •BC-KiTpy^iTE- _ 

Type: - 

- -  GWjORPtV^  ■pg.VUUttQg.  SO'PPUCS. _ 

Setup  /  Hydration  Time:  - Vol.  Ruid  Added_5®^ 

Tremied  (Y/(3) 

RLTER  PACK 

MO.  7  StUiCfV  SftrtAD _ ^ _ 

Amt.  Used: 


t  50  ib:i> 


Tremied  (YX®  - - - 

Source:  G>.OBAl^  D(2^tM.4f^€.  SOPPL-tE-^. 

Gr.  Size  Dist.:  \0  —'T.-O 
SCREEN 

Typ«  ^OHtASOKJ  SCH  AO  PNJO _ 

Diameter  ‘ 


Slot  Size  and  Type:  \0  SLOT  VttUUgQ. 
Interval  BGS:  ~~  AA.QC>Pt — 


WELL  FOOT  (Y/© 

Interval  BGS: - 


-  Length- 


Bottom  Cap  N) 
BACKFILL  PLUG 
Material:  Ailk _ 


Setup  /  Hydration  Time:  • 
Tremied  (Y/N) 


Form  F-1024 
9/1/91 


EARTH 


TECH 


Monitoring  Well  Construction  Log  -  Flush  Mount 


Project  Name:  \  \  O  X^\CVi  r^C^  X5c-OU  P  ^  VA  \ 

Project  Number  9A09C  1 

Date:  \ 5  ^  4- 

Well  Location:  PAtZAOG-  &ROOViO^ 

Well  ID:  6,C-MVV/  i<b 

Sheet  _i _ of  t_ 

Drillen  V\e«=’F&AAKi 

Borehole  — r  pr 

Diameter  (in):  •  ♦  ^ 

Total  Depth  1  1 

(ft):  ^0 

Drilling  Agency:  g,/\E-Ki  ^ 

Date  Started:  i  5  De4>74- 

Depth  to 

Water  (ft): 

Drilling  Equipment:  OK  550 

Date  Finished:  \  ^  ^  ^ 

Elevation  and 

Datum:  ’ 

Drilling  Method:  VtoLJ-OVJ  ‘St&VA  AvJ6e»l_ 

Logged  by:  SvAiTH 

Checked  by: 

Drilling  Fluid:  ^  /\ 

Number  of  Samples: 

Date: 

PROTECTIVE  CSG 

Material /Type:  FUOSvl 


Diameter  — - - - - - 

Depth  BGS:  — - - - -  Weep  Hole  (Y  (S) 

GUARD  POSTS  (Y^ 

No.:. - ^Type:- - - — 

SURFACE  PAD 


GS  Elev. 


91~740 


Geologic  GS  Height 

Depth  BGS 


Elev. 
Depth  BGS 


0.00' 

91(b»S5t 


3 


1.5 


_ 

/ 

2-A.9  - 

2.1  .0  - 

■1 

-■7.9  - 

: 

Borehole  ■ 
Dia. 


Composition  and  Size:- 


RISERPIPE  .  ^  ^ 

^outCiSot^  ScvA  Ao 


7>eO<b  lb 


Diameter 
Total  Length  (TOC  to  TOS): 
Ventilated  Cap  (Y<Q) 
GROUT 

Composition  and  Proportions 


•Z-C? .  P"r 


P  lbs  "PoCtTLAlOP  /  S  ^bs 


'^gLto ro UJ V r&  WAi"rg:g- 


Tremled  (y/(Q 
Interval  BGS: — 


CENTRALIZERS 
.  KJ  /v 

Depth{s) - 


seal  vp,tjue-T£t^  ^£>iTo>s^>-n^ _ 

Type; - - 

C.u...  SOVPUXE.^ - 

Setup  /  Hydration  Time:  - Vol.  Fluid  Added-§^^ 

Tremied  (Yl® 

RLTER  PACK  _ 

kIC.  7  StLtOfit  SiXL^O _ 


Type: - - - 

Amt.  Used: 


Tremied  (Y/flJ  - - - -  _  _  ^  ^ 

Source-  Gl-0~?sPy.t— ~DP-*UUt  Sv^l^fiL-tg^S 

Gr.  Size  Dist.:  V  O  —  "2.0 

QPRPPN 

T..p-.  'tom.5sot^  Sc^H  j4-o  ~V>vc- 


Diameter 
Slot  Size  and  Type 

Interval  BGS: - 

WELL  FOOT  (Y/N) 

Interval  BGS:- - - 

Bottom  Cap  (3/  N) 
BACKFILL  PLUG 
Material:  KCU£FL.Ug^ 


iO  Sl-CIT  Ktt-t-EO 


-  Length- 


Setup  /  Hydration  Time: 
Tremied  (Y/(® 


Form  F-102; 
7/15/9; 


02m 

5/9P 


APPENDIX  I:  GROUNDWATER  ELEVATION  DATA 
AND  GROUNDWATER  SAMPLING  FORMS 


Table  1-1  Groundwater  Elevation  Measurements 

noth  FG,  MIANG,  Battle  Creek,  Michigan 
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Table  1-1  Groundwater  Elevation  Measurements 

noth  FG,  MIANG,  Battle  Creek,  Michigan 
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The  Earth  Technology 
Corporation 


Groundwater  Sampling  Record 


Project  Name  / /  ^  f'O  ^ 

Location  BflrrtB  CRSbk _ 


Sample  Number  Be 
Duplicate  Number _ 


Aquifer  Parameters 

Before  Sampling:  pH  — J  Z _  EC 

After  Sampling:  pH  _  EC 


100 


Project  Number  0/~  Ot 

Site  FU£I  Tf\rj<  FARm 

Recorded  By _ 

Date  _ 

Checked  By _ 

Date 


Temperature 

Temperature 


Sampling  Information 

Analytical  Parameter 


Sampling  V  if  Field 
Depth  Filtered 


Preservation 

Method 


Volume 

Reauired 


Sample  Bottle 
I  n.s 


voc 

Hd /H°c 

SVOC 

pp  M£=T«i.5 

Hiooj  /Lf‘>c 

Wl-MU/3  -GU'. 


3  k  /  JjJbi^ 


Form  F-1005 
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he  Earth  Technology 
orporation 


Groundwater  Sampling  Record 


Project  Name  f  1 0^  F(s>  ^  t1  X  ft _ 

Location  Rellooo  Reo/ouflc  /^xrport ,  BmruB  Crbb 


Sample  Number  BC I  M  w  / 
Duplicate  Number  RrJMvJi  ( 


J  M{a// 

lMWl&{A/5r. 


Aquifer  Parameters 

Before  Sampling:  pH  - Z:  (g  ^ _  EC 

After  Sampling:  pH  _  EC 


Project  Number 
S it e  Fuel  Tfij\jk  FPipn 


Recorded  By _ 

Date  _ 

Checked  By  _ 

Date _ 


13/^1  <3 -B  {  £oa+c,^  Wv/^  Q 


Temperature 

Temperature 


Sampling  Information 

Analytical  Parameter 


Sampling  V  If  Field 
Depth  Filtered 


Preservation 

Method 


hfCL  /H'^c 


■i/V 


Volume 

Required 


H  K  Ho  /n£ 


5  !  JLUu 


I  Ji+e,' 


Sample  Bottle 
I.D.s 


BchMwi-  ^Lu^T 


Be  I -MM  -GUi'3 


Lsc/-AJ(v/-6w; 


Voc 

Na  /H°c 

6c/-Mwr-6tu5-£) 

SI/<3C 

V  Jf 

^Ch  MoJi  O 

Pp  MeTfi  L  s 

*3 

BCZ-MM-GLoTO 

The  Earth  Technology 
Corporation 


Groundwater  Sampling  Record 


Project  Name  HO  ~  F6p  , 

Location  C/ZebAi _ 


Sample  Number  BC  M  W 
Duplicate  Number 


Project  Number 

Site  PHRfibE:  g/^o(j.\jos 

Recorded  By _ 

DaXe  _ 

Checked  By  _ 

Date _ 


Aquifer  Parameters 

Before  Sampling:  pH 
After  Sampling:  pH 


-Til _  EC  a>7  9 

_  EC  _ 


Temperature  J  ik  aS 
Temperature  _ 


Sampling  Information 

Analytical  Parameter 


Sampling  V  If  Field  Preservation 

Depth  Rltered  Method 


Volume  Sample  Bottle 

Required  I.D.s 


Voc 

S  voc _ 

Tf\L  MgTffL-S 

CHi-OKibB 

Sut-FflTE 


UCL  /H‘C 

H"C 

H‘C 


H  kHo  ml 

^  ^  l-liier 

I  Jli-1-e.i- 

1000  mi  Plaiiic 


Pia i4ic. 


Bc-hOt/Hg-Qy  s 
Bc-HiA//fe-6U>5- 
6c-Mk//fo-6tu5' 
Sc  -6>UJr 


Be  hWlk-GioS 


Well  Development/Purge  Log 


Well  Development/Purge  Log 


Well  Development/Purge  Log 


■  TTw  E»nn  TX/ifwtoffT 
r  Cofpof«>on 


GROUNDWATER  SAMPLING 


Sample  ID:  feC-Kv*Jt> 


PROJECT  NAME 
WELL  NO. 

WEATHER  CONDITIONS 
PERSONNEL 
REVIEWED  BYi 


\lO^  f^VAf^6r~  JOB  NO:  I 


i.  LOCATION  boouv^dix/v^. - 

VjO<X>V/W^  CjLgoLA,  AMBIENTTEMP;  Go* 


roo^i  SkcJc^r.eJ^ 


1±. 


EQUIPMENT  USED:  — LAj 


PURQINQ  DEVICE 


Type  Device? 


\  c>(r\^a-y\  V?<vj^J2.fc^ 


How  was  the  device  decontaminated?  SQPs 

k)M 


How  was  the  lino  decontaminated? 
Which  well  was  previously  purged? 


SAMPUNO  DEVICE  •  ^ 

Igcs^-XcA 


Type  Device? 


How  wae  the  device  decontaminated? 
How  wee  the  line  decontaminated? 


^OPs 


Which  well  wa«  previously  sampled?  fiC.*'  ^ 


INITIAL  WELL  VOLUME 

Well  diameter  (In.)  _ 

Stickup  (ft.)  _ 


/V-  a 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(gal.) 

Amount  of  sediment  at 
bottom  of  wall  (ft.) 


PURQINQ 

Time  started  /OOfT -  Finished 

Volume  purged  *7  Q/aX 


Comments  on  Well  Recovery 


3?.fefe 


1  I.^H' 


Additional  Comments 


/.  y gaJ. 


LNAPL(tL) 


/.  ^  X  K  -  »**>»•. 

DNAPL  (ft.)  ~  - 


Samples  Collected: 


Start 

Rnish 


IN-SITU  TESTINQ 

er^9 

js:tu 

Time; 

/PQJ 

/OS-T 

LHjQO 

Water  Level 

32^ 

31. 

Well  Volume  Purged  (gal.) 

TUrbldIty 

0 

7 

cUaxr 

— 

Odor 

Organic  Vapor  (ppm) 

— 

jJA 

A/ >4 

7.tU- 

rZOJa 

a;>a 

pH  (units) 

Conductivity  (p  mhos) 

Water  Temperature  COj 

77J- 

t4A 

Notes: 


1  ft.  length  of  4" 
TUrbldtty  choice 


»  0.087  ft**  or  0.65  gaU 
dear,  turbid,  opaque 


1  ft.  length  2*  m  0.022  fl^  or  0.16  gal 
Revision  Oats:  2-8-91 


TETC1M 


^  TT>*  £Mfm  7hc/ioo»or 
S  CerpotMtfon 


GROUNDWATER  SAMPLING 


irn-HA  p/ 

PROJECT  NAME  i}2l _ L-S - - - 


MPLING  IsamplelD: 

JOB  NO:  ■■  DATE: 


WELL  NO. 


LOCATION 


WEATH  ER  CONDITIONS 
PERSONNEL  A 


ambient 


temp: 


REVIEWED  BYi 


PUROINQ  DEVICE 

Type  Devicd?  _ — - 

How  was  the  device  decontaminated? 


How  was  the  line  decontaminated? 
Which  well  was  previously  purged? 

INITIAL  WELL  VOLUME 


SAMPUNQ  DEVICE 

T^P-to-iA^  bo  tie/* 

Type  Device?  _ : - - - - - — 


S>cyps  How  was  the  device  decontaminated? 

_  How  was  the  line  decontaminated?  - ^ - 


yve">xJL. 


Which  well  was  previously  sampled? 


Well  diameter  On.) 
Stlckup  (ft.)  - 


PURQINQ 
Time  started  J 
Volume  purged 


Finished 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (tt.) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


ij-Cp  yy.  Comments  on  Well  Recovery 


a  Vlu 


Amount  of  sediment 
"”Dononi  of  wwll  (fL7 

LNAPL(tt.)  - 1 

IN-SITU  TESTING 


Water  Level 


AddKional  Comments 


Samples  Collected: 


Well  Volume  Purged  (gal.) 
Tbrbldlty 


Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (p  mhos) 
Water  Temperature 


_  DNAPL(ft.)  - - 

Date: 

Time:  QS-LS 

o  g_- 


19/61 


66:9  UJ9 


rf^  - 


^  ft.  length  of  4‘ 
TUrbldtty  choices: 


«  0.087  orO.eSgaL 
dear.  turtJid.  opaque 


1  n.  length  2*  *  0.022  or  Q.16  gal 
Revision  Oats:  2*8- 


TETC154 


^  T7W  atftn  TMPOiogr 
MV  oofpatsoon 


GROUNDWATER  SAMPLING  id: 


PROJECT  NAME  [lO  ^  — M>  1 OtI.  JOB  NO; 

WELL  NO.  RC^  M.W-3^  location  b  BWx^C\g>^ 

WEATHER  CONDITIONS  _ _  AMBIENT  TEJ^ 

1  -JO-Ctl-rOrv^g^V 


PERSONNEL 


REVIEWED  Blft 


PURQINQ  DEVICE 
Typ«  Device?  JC 


L  A  V  —  ^ 


How  was  the  device  decontaminated? 
How  wa*  the  line  decontaminated? 


SAMPUNQ  DEVICE  • 

^  Rcxi  _ 

_  Type  Device? - \ - - - - - 

S  How  wae  the  device  decontaminated? 

^ _  How  wae  the  line  decontaminated?  - tJL - 


1  well  wa.pravlau.ly  purged?  -  Which  well  wa.  prevlouely  Minpl.d? 


INITIAL  WELL  VOLUME 


Wail  diameter  (In.)  - 

Stlckup  (fL)  _ 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  aurtaca  (tt.) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(ft)  _ I 


Time  started  . 
Volume  purged 


Finished 


OZvo 


(O 


o.S^l 


}  I 


DNAPL  (ft.)  - 


CommenU  on  Well  Recovery 


Additional  Comments 


Samples  Collected: 


IN-SITU  TESTING  5 

Time: 

Water  Level  - - 


lO'tS' 


Well  Volume  Purged  (gal.) 
TUrbldlty 


MVUL 


Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (p  mhoa) 
Water  Temperature  fC) 


^.$•-2.  (/.VO 


«  0.087  or  o.esgaL 


1  n.  length  2*  »  0.022  fl^  or  0,1 8  gal 


TETC154 


1  ft.  length  of  4* 
TUrbldlty  choices: 


deer,  turbid,  opaque 


Revleion  Date:  2-8-91 


TT»#  Ejtrm  Thcnnotogr 

mm  corpofMOrt 


GROUNDWATER  SAMPLING 


\l  C<k-» 

PROJECT  NAME  U  LJ  \  »  .L! — i - 

WELL  NO.  LOCATION  ^ 


WEATHER  CONDITIONS  ^ 

PERSONNEL  ,  „_ —  ^  ■ 

_ ^r,.SPiiLc^  ^  ' 


REVIEWED  l(..f-J - 

_  ■  * - 


equipment  USED:  -rto  ^ — 


PUROINQ  DEVICE 

lypa  Device?  '2-  ^ - 

How  was  the  davica  decontaminated?  - - - 

Cjp#  f 

How  was  the  Una  decontaminated?  - - - — 

nraulAiietix#  niirndd?  I ^  — 


Which  wall  was  previously  purged? 


INITIAL  WELL  VOLUME 
Weil  diameter  (in.)  - 


Stlckup  (fL)  - - - 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


TT  Vl 

ll.TT 


JOS  NO: 


ambient  TEMP: 


Sample  ID:  B<^- 1 -ajo- 

"toi  _  DATE: 


SAMPUNQ  DEVICE 

"Tf  _ 

Type  Device?  - 1 - - - - 

How  wae  the  device  decontaminated?  .. , 

n/A 

How  wae  the  line  decontam  Inated?  - 1 — ! - 

_ _ _  (SC-^WV^ 


How  wae  the  device  decontaminated? 
How  wae  the  line  decontaminated? 


Which  well  wae  previously  sampled? 


PURQtNQ 

I 

Time  started  _ 
Volume  purged 


CommenU  on  Well  Recovery 


AddRIonai  Comments 


Finished 


0^0 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(fL)  _ ^ 


in-situ  testing 


Water  Level 

Well  Volume  Purged  (gal.) 
Tirbldlty 


Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (p  mhos) 
Water  Temperature  fC) 


Samples  Collected: 


DNAPL  (fL)  - 


3%!iy  -H- 

o 

si.  KaUJL  e(jjt^ 

Cy.  0 1 

/orz  nVt> 


Silk 


1  ft.  length  of  4' 
TUrbidtty  cholcee: 


>  0.087  or  0.65  gaU 
clear,  turbid,  opaque 


)^ja 


1  n.  l•noth  2*  .  0.022  ft’  of  0.18  gal 
Revision  Date:  2-6-91 


TETC1M 


^  T7>#  7>cftno»5r 
mm  CatpofMOon 


PROJECT  NAME 


GROUNDWATER  SAMPLING 

C4r-  jobno:  ^  ^0  !  date: 


w05  * 


PURQINQ  DEVICE 


Typ«  Devica? 


Pic  ^ 


How  was  tho  davica  docontafninated? 
How  wa*  tha  line  decontaminated? 
Which  well  was  previously  purged? 


PUL  Sofi 


./hW 


SAMPUNQ  DEVICE 


*iype  Device? 


If  AUj 


How  wae  tha  davica  decontaminated? 
How  wae  tha  line  decontaminated? 
Which  well  wae  previously  sampled? 


INITIAL  WELL  VOLUME 


Well  diameter  (In.)  - 

lA 

Stlckup  (fL)  - 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  aurtace  (fL) 
Length  of  water  (ft.) 


vs -o 

sy.v 


Time  started 


/oi>o 


Finished 


Volume  purged 


Comments  on  Well  Recovery 


Additional  Comments 


Volume  of  water  (ft3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(fL)  - - 


IN^ITU  TESTINQ 


Water  Level 


Well  Volume  Purged  (gal.) 
TUrbldIty 


ml 

y  5  A, 

DNAPL  ($U)  _ 


Sampiee  Collected:  Start 


loao  /®£i_ 

-J- 


Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (4  mhos) 
Water  Temperature  fC) 


jsn 

iO'ita  Lf>it 

CnOl  I  3 


1  ft.  length  of  4* 
TUrbldIty  choices: 


■  o.oar  oro.asgaL 
clear,  turbid,  opaque 


1  ft.  length  2"  »  0.022  ft^  or  0.1 «  gal 
Revision  Date:  2>6-91 


7ETCt54 


«  7?K*  TVtfjnoiBfly 


.  groundwater  SAMPLING  g^^piam-  Be- 

"  Hh^  FG-  Kv./SNiO'  .^o^o-  date; 

project  NAME  \  - - - -  t 

WELL  NO.  n)C-/AV>)fe  LOCATION 


weather  CONDITIONS 
PERSONNEL  ^ 


AMBIENT  TEMP; 


8^' 


REVIEWED  by; 
EQUIPMENT  USED: 


M  cf^  —  fiCr>  ^2m, — 


PURGINQ  DEVICE 
Typa  Oevica? 


<JUL.  SO(-y._ 


INmAL  WELL  VOLUME 
Well  diameter  (In.) 
Stickup  (Tt.)  - 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(gal.) 


MS' 


Amount  of  sediment  at 
bottom  of  well  (ft.) 


LNAPL(ft.) 


DNAPL  (ft.) 


SAMPUNQ  DEVICE 


Type  Device? 


How  was  the  device  decontaminated?  - 

How  was  the  line  decontaminated?  - 


PURQINQ 

i4(r 

Time  started  — \ — L- - 


Finished 


Volume  purged 


CommenU  on  Well  Recovery 


Additional  Commanta 


Samples  Collected: 


Water  Level 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 
Water  Temperature  fC) 


S-/xn^(3f 

— 

,a:  lllS_ 

Uil3. 

— 

3t.v< 

— 

3/. 45*  _ 

— 

o 

-  _ 

- 

si.  IwrlGtiL 

fil.  fuvCid _ 

— 

YMr»sg^  — 

— 

T.GpW 

(,.87 

— 

(oO  1 

_ 

- - 

— 

Notes: 


1  ft.  length  of  4* 
TUrbldlty  choicee: 


m  0.087  or  0.85  gaL 
clear,  turtsid,  opaque 


1  ft.  length  2*  »  0.022  tt^  or  0.18  gal 
Revision  Date:  2*8-91 


TETCIM 


5/1-^  hs 


Ti>«  e*rtn  7*c/ino»flj^ 
«w  CDoor«oon 


GROUNDWATER  SAMPLING 


PROJECT  NAME  U  O*^  F<^  I  0^tA^^Q!r! -  JOB  NO.  - 

WELL  NO.  ^  /y\VO  7  LOCATION  Crgg^k^ - 

WEATHER  CONDITIONS  ^  _ _  AMBIENT  TEMP:  - 

fVW  VL  Cv\.r  •  S  VtATi  S  oyv  /  J  fVrics<J _ 


I  Sample  ID!  ^/ao/?Y  - 

JOB  NO.  DATE:  gC-/>^ U>7- (rUJ<f 


WEATHER  CONDITIONS  ^  _ 

PERSONNEL  f^W  K  CWf.^l^SCy 
REVIEWED  BY:"^ (_ 


EQUIPMENT  USED;  ^  to  ^ - 


FHJRQINQ  DEVICE 


(ii  JjCL 


lypaOevIca?  ~ - F - - 

How  was  the  device  decontaminated?  So<^5 _ 

U/nuufaa  Iha  llna  daeontaminat>d?  _ ^  ft-W  S  O^S_ 


How  was  the  line  decontaminated? 
Which  well  was  previously  purged? 

INITIAL  WELL  VOLUME 

2 

Well  diameter  (In.)  - - S! 

Stickup  (n.)  - 

Depth  to  bottom  of  well  (ft.) 

Depth  to  water  surface  (fL) 

Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(gal.) 


SAMPUNQ  DEVICE 

lypeDevics?  HTgC^U  W  WvW - 

How  was  ths  device  decontaminated? 

How  was  the  line  decontaminated?  - — 

Which  well  was  previously  earn  pled?  - ^  /.A — 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(ft)  ^ - 

IN-SITU  TESTING 

Time 

Water  Level 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 

Water  Temperature  ('C) 


Notes:  1  ft.  lengtr 


^  ^2.-7  ^ 
V/.02- 

)  / .  6  s 


PURGING 

Time  started  _ ^ 

Volume  purged  - 

Comments  on  Well  Recovery 


?  Finished  _j 

A-  f 


OS‘(ff 


Additional 


Commenu  IO«U  fcUdtervt 


St \V^  cLcd 
Samples  Collected: 


DNAPL  (ft.) 


Start  fV^C. 

Rnlsh  - 


Sh£pH 

'sUfW~ 

:  joVT 

l0C(s 

tfof 

{bos' 

— 

m,oC 

£> 

s 

i 

htA 

Sf*  +urtiA 

cUl*^ 

aJ/^ 

no>vt 

aJ/5 

-  - 

— 

4.3V 

6,0^ 

H%1^ 

Wu| 

fcM.I® 

kb  9(0 

pfA 

(s3,X 

1  ft.  length  of  4* 
TUrbldlty  cholcoe: 


«0.0a7n^or0.8SgaL 
clear,  turbid,  opaque 


1  n.  length  2*  »  0.022  fl^  or  0.10  gal 
Revision  Date:  2-8-91 


e  1003“^- C»/Ucf»ji  l*(0^j  ne-vTNX  *  i  ^  Vd  I 
C4illxcf*-e^  l(sOS~  JL>^  cjuph  nnry»^i^^Jis  U  A^ici^  W'tAJL 
CiP  HjLcl-ciL  C  ^  Cax^-4-a.  o  *P  kxjfiAf^  Si  (0  l^io 


GROUNDWATER  SAMPLING 


DATE:  ^ 


-y TT>.4^7*cftoo«flr  groundwater  oAIVirLlpIo  samDie  ID: 

CoepcfMOOO  I  _ 

project  NAME  1/^^  Rr,/WVA>OCx, -  JOB  NO:  3^{l50l -  °ATE: 

WELL  NO.  LOCATION  ftoA*.  Le>Lx.~iL».^ - - - - - 

WEAKER  CONOmONS  /h  ^^/^^’^^MB.ENTTEMP:  ^T^To - 

personnel  JS<S/ Ca<P/  - - - —  - 


WEATHER  CONDITIONS 
PERSONNEL  ^  fl 

reviewed 


pr-M  tinuCXlT  1  IQCn* 

<oJ 

twUlPMtTi  1  uocw.  — 

-- 

PURQINQ  DEVICE 

Type  Device?  C  Cr>^  - - 

How  waa  the  device  decontaminated? 

How  waa  the  line  decontaminated?  ^  - 

Which  well  waa  previously  purged? 

INITIAL  WELL  VOLUME 

Well  diameter  On.)  - - - - - - 

Stickup  (ft) - - — - - - - 7 

^  r'a.T 

Dapth  to  bottom  of  well  (ft.)  - J/  /  •  O  S’’" 

Depth  to  water  surface  (ft)  - - 

//.  OS' 

Length  of  water  (ft.)  - - - 


SAMPUNQ  DEVICE 


y _ 

^  r'a.T' 

jv4 


Type  Device?  - 

How  wee  the  device  docontamlnatod?  .  — 

How  wee  the  line  decontam  Inaled?  ^  — 

.  _ _  5C  ^/uLuj  /^r 

Which  well  waa  previously  sam  pied?  - - - - 


PURQINO 

Time  started  - i  Of  0_ 

Volume  purged  - - - 

Comments  on  Well  Recovery 


t>  t  O  Finished  ,. 

tO"AS 


JhUS^* 


Addltlonat  Comments  — =C- 


Volume  of  water  (ft3) 
(gal.) 

Amount  of  sediment  at 
bottom  of  well  (ft.) 


LNAPL  (ft)  TZ::: -  DNAPL  (ft.) 

IN-SITU  TESTINO  ^ 

Tima:  i2Ll_ 

Water  Level 

Weil  Volume  Purged  (gal.)  - 

Tlirbldlty  - - 

oAor 

Odor  — - 

Organic  Vapor  (ppm)  — - 

pH  (unite)  (i,*)  - 


1  ft  length  of  4* 
Tlirbldlty  cholcee: 


AST  y/fans 

X  V  •*  7.^ 

DNAPL  (ft.)  - - 


Samples  Collected: 


start  _Z_®£^ 

Finish  - - 


lOS'or 


Kw-bi^ 

YX9  oAor 

lurt.UA 

iwvUvA 

|a,0  O^or 

- 

^<8 

4,87 

7.  ZT. 

rW 

Tot- 

j  57V4. . 

sr.B 

r».^ 

a  0.087  ft^  or  0.8S  gaL 
Clear,  turbid,  opaque 


1  rt.  length  2*  .  0.022  V?  or  0.16  gal 
Rsvtsion  Data:  2-6-91 


TETCtM 


hn 


•  77)#  e*rm  TMnoagr 

t  Corporxoort 


GROUNDWATER  SAMPLING 


Sample  ID:  QC-<v>to6~6u<4 

N[ 


PROJECT  NAME  1  I  O  ^  P  ^  ^  ^  JOB  NO 

WELL  NO.  BC~  0nUJ*8  location  Ovaj-Uv.^ — pA  t  c\a.  L  ^ 


DATE: 


LOCATION 


f9 


WEATHER  CONDITIONS 

{y\CU^k^  CUaA^  Qpyy  / 


PERSONNEL 


REVIEWED  BYt 


a 


AMBIENT  TEMP: 

A4ic 


EQUIPMENT  USED: 


^A.\  -  C  U  ^  pA.v>vv^  J  lo  atAJL>ir~ 


PUROINQ  DEVICE 

\  -  r  Co  ^  pwv%^ 

Type  Device?  2J^ _ _ _ L - V- 


vajt. 


How  waa  the  device  decontaminated? 

How  waa  the  line  decontaminated? 

Which  well  waa  previously  purged?  jSA — ?!5 - 1 


INITIAL  WELL  VOLUME 

Welt  diameter  (in.)  _ 

Stlckup  (ft.)  _ 


XL.  z ' 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft.) 
Length  of  water  (ft.) 

Volume  of  water  (ftS) 

(gal.) 

Amount  of  sediment  at 
bottom  of  well  (ft.) 


*3^ 


ID. 'is 


y3.4)2' 


LNAPL(ft) 


DNAPL  (ft.) 


SAMPUNQ  DEVICE 


*7&PCr»N. 


Type  Device? 

How  was  the  devica  decontaminated? 

JO 

How  was  the  line  decontam  inatod?  — - - 

Which  well  was  previously  sampled?  - ^  - 


PURQINQ 

Tima  started  I  ^  I  *> _  Flnlehed 

9 


Volume  purged 


Comments  on  Well  Recovery 


Additional  Comments  SK 

AA.v\Ai«Wi^  » A  ^  C 

L*r>  1 1  l*f  «>■( 


LAi«lp 


Samples  Collected: 


Start 

Finish 


/‘//r 


n-*-. 

si^Km  s/^oM 

siu)h*i 

IN-SITU  TESTTNQ  uAte. 

Time: 

IV1 

jt'io 

Water  Level 

lo.is 

— 

f^A 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 

pH  (unfts) 

0 

Nfi 

/JA 

NA 

"/wtUat 

»V»*VJC 

n-4-iM. 

kV) 

— 

^J/0 

7. /I 

7.V7 

yv/T^ 

Conductivity  (p  mhos) 

£11. 

!rt<? 

(V/i 

£oi 

Water  Temperature  (•C) 

(t*  c» 

f^A 

WL 

Notes; 


1  ft.  length  of  4* 
Turbidity  choices 


>0.087  ft^  orO.SSgaL 
clear,  turbid,  opaque 


1  ft.  length  2*  »  0.022  ft?  or  0.16  gal 
Revielon  Date:  2-6-91 


Q.  /b<{i 


TETCtM 


/'avO  8 


Th*  e*fm  TMnoiogr 
mS  Corpof^oon 


GROUNDWATER  SAMPLING  |  j^.o8>6.wt~ 

^.A^^O  JOB  no:  -  date:  ;  ^-^1^ 


PHOUECTNAME  -  .CBNO:  J[m^ 

WEL^NO.  LOCATION  - - 

WEATWER  CONDITIONS  cUxA-dj^ - AMBIENT  TEMP. 

personnel  - - - 

reviewed  ^  - 

TtfJPCo^  WcVvLw^  - - ^ 

equipment  USED:  — i- _ _  _ _ - 


PUROINQ  DEVICE 


Type  Device?  - le  r  - L£ - ==«^ 

How  was  the  device  decontaminated?  50^ 

How  wae  the  line  decontam Inatod?  - 

RiC-/v^vO" 

Which  well  was  previously  purged?  - - - 


SAMPUNO  DEVICE 

,  ^  “pojPLew  We^U^ _ _ 

Type  Device?  - ! - — - - 

sops 

How  wae  the  device  decontaminated? - - - - 

iOA 

How  wae  the  line  decontaminated?  - - - 

Which  well  wae  previously  sampled?  — ^ — - - 


INITIAL  WELL  VOLUME 

Well  diameter  (In.)  - - 

Stickup  (ft.)  — - - - 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  eurface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (fl3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(ft)  - -r=- 


a*' 

^  2.' 


5oW2.> 

73.^6 


a.  g 


PUROINQ 

Time  started  ■  /|oB — 

Volume  purged  - - - 

Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collected:  Start 


_  Finished  J13=£- 

8*  Osei  tCeT.t» _ 


1130 


DNAPL  (ft.) 


- DS,.:  sh^ilyTlbdbi 

.N^mTESTlNO  T;^ 

Time:  112® —  - - - 


Water  Level 

Well  Volume  Purged  (gal.) 
TUrbldlty 


Organic  Vapor  (ppm) 
pH  (untta) 

Conductivity  (p  mhos) 
Water  Temperaiure  C^) 


3eW?L  _ 

o  ? 


}0<62. 


cUa^^sMwfcil  Kw4i*<1 


JAOSSiA^ 


7j7£_ 

C£S_ 


1  ft.  length  of  4" 
TUrbldlty  cholcae: 


SVG 

S3>.3 

.O.oaTfl^orO.eSgaL 

clear,  turbid,  opaque 


1  rt.  length  2*  -  0.022  ft^  or  0.16  gal 
Ravlalon  Data:  2-a-«1 


TETC154 


^  Tft#  'ncnnoo^ 
mm  OofpoeMon 


GROUNDWATER  SAMPLING  |  s.^pie  ip: 


PROJECT  NAME  \\0  *''<3-  | - ; - :;iv£: - 

WELL  NO.  13C.-(V\Ui  ^  LOCATION 


WEATHER  CONDITIONS  (  pHvj  _ 

PERSONNEL  f  - p 


JOB  NO:  or 


AMBIENT  TEMP:  8^^ 


DATE: 


reviewed  BYi  - 


EQUIPMENT  USED:  - Z 


PURQINQ  DEVICE 

lypa  Device?  gi.L  CU  -L  flu - f -  Type  Device?  - 

.  .  ^  _ _ _ _ Cajl  How  wa*  the  device  decontaminated?  — ^ 

How  was  the  device  decontaminated?  • 

. C  SOPl  How  wae  the  line  decontaminated?  - - 

How  wae  the  line  decontaminated?  *1^  ' 

.  r^C'V<»wvvJ\ 

Which  well  wae  prevlouaiy  earn  pied?  — L£ - — - 

Which  well  wee  previously  purged?  OV.±: - —  wnicnw-n  y _ jr _ 


SAMPUNO  DEVICE 


INITIAL  WELL  VOLUME 

Well  diameter  (In.)  - 

Stlckup  (ft)  - — 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 


Finished 


\eilt  oii\s 


_ 

s.gz' 

ife.08  ' 

:i.S-(4>  xV-a 
/o .  fcV 


PURQINQ 

Time  started  _ l£l^ -  Finished  _ 

•V  /O  AOi  OTA; 
Volume  purged  - —I - J - 

Comments  on  Weil  Recovery  - — - — 

Additional  Comments  ^ 

_ _ _  — 

Samples  Collectsd:  Start 


LNAPL(ft)  ^ -  DNAPL(ft.)  - — 

^  n.t..  rbli^H 

IN-SITU  TESTING  -* - f—  T  ^ 

Time:  i<^ 

Water  Level  ^  H 


Water  Level 


Well  Volume  Purged  (gal.) 


•njrbWlty 


4wv(rcJL  C^Jg-Sw"  C(XAr  /s/» 


Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 


Water  Temperature  CC) 


k-w^  i/ttgs>rbo 

(^JJ- 

3l£. 


"eiJ"'  eCSr 


1  ft  length  of  4* 
TUrbidIty  choices: 


^.8t- 

tyrr 

- 

a  0.087  or  0.85  gaL 
dear,  turbid,  opaque 


1  ft  length  2*  a  0.022  ft^  or  0.16  gai 
Revision  Date:  2-8-91 


ftc- (Vvvvj*  8 L^^UcA-Afc  CclUcLfcfi  IWk  v^\ 

<lISo  v>Lm-n— <  P*^  1^5/ 


■JU  T7>*  fttnn  ncflrw»gy 
S  CorpottOon 


GROUNDWATER  SAMPLING 


\  I  n  A  OCr^  job  no: 

PROJECT  NAME  11^ _ \  ^  - - - 

MO.  LOCATION  _ L-ou^c;ips 

WEAT«EHCONDmONS  -  AMB.ENTTEMP: 

™tO«KEL  - 

REVIEWED  - T 

_ _  Cj - ^ - - - /  I  - ; — 

EnlllDUCMT  USED:  _ ^  " 


I  Sample  ID:  _ 

JOB  NO;  ^*^8TOj _  date; 


equipment  USED: 


PURGING  DEVICE 

yv^4v  -  V>lo  *2. _  ^ 

Type  Device?  - - — - - 

How  wee  the  device  decontaminated?  “ 

,  <L^ci  SQ^S 

How  wae  the  line  decontaminated?  — - - - 

A  ^  (v^  I 

Which  well  wae  previouaiy  purged?  II - - - ^ 

INITIAU  WELL  VOLUME 

Cl  ' 

Well  diameter  (In.)  — - ^ - - - - - 

I-  a 

Stlctajp  (TL)  - - - - - - - 


SAMPUNQ  DEVICE 


Type  Device?  I  ^  ^  ^ 

How  wae  the  device  decontaminated? 
How  wae  the  line  decontaminated? 
Which  well  wae  previously  sampled? 


<0  A 


a-' 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(gal.) 

Amount  of  sediment  at 
bottom  of  wall  (ft.) 

LNAPLCrt)  - IZZ — 


in^itu  testing  °“*®' 

Time: 

Water  Lsvel 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (p  mhos) 

Water  Temperature  (“C) 


3>ooM 
2.4.  O-T 

r.2>4 ' 


DNAPL(ft.)  - - - - 

o9i^ 

0^30 

M6 

•2.y.4»r 

— 

VLdsfi 

o 

S' 

— 

PURGING 

Volume  purged - - 

Comments  on  Well  Recovery 

Additional  Comments  — 1. 


Samples  Collected:  Start 

Rnish 


Finished 


093o 


lo'-jo 


4wi(nc|  ntj  (Lr-  $!•  IvsinJl 

ajo  Nfl.  ^52^4— 

7.^v  fe<^7 

2io  yiM  3oT- 

cM  SLi. 


1  ft.  length  of  4* 
TUrbidlty  choices: 


.  O.oa?  Of  0.65  gaU 


1  ft  length  2*  *  0.022  ft^  or  0.16  gal 


TETC154 


clear,  turbid,  opaque 


Revision  Data:  2-8»91 


^  Th*  £jfW  TfcCftnotsflT 


GROUNDWATER  SAMPLING 


PROJECT  NAME 
WELL  NO. 


\10^F<>  job  no:  9^S'iO  ( 


DATE: 


,  Bg--/nt0(2  location  bDtx^cLp^^»0^ . : - 

CLc_a/^  ambient  TEMP; 


WEATHER  CONDITIONS 


PERSONNEL 
REVIEWED  BTi 


^  ^  - 

— - - — 

«n.  recti 2 

h(MJjL^.  - - - 

EQUIPMENT  USED 


PURQINQ  DEVICE 


Type  Device? 


-  Pto 


How  wae  the  device  decontaminated? 
How  wae  the  line  decontam  Inated? 
Which  well  was  previously  purged? 


Sd/( 


soej 

ftC-M-VJ  \  I 


SAMPUNO  DEVICE  • 


Type  Device? 


How  wae  the  device  decontaminated? 
How  wae  the  line  decontaminated? 
Which  well  wae  prevloueiy  sampled? 


SO^ 


hJA 


Be-  oa«o  /  / 


INITIAL  WELL  VOLUME 

Weil  diameter  (in.)  _ 

Stickup  (ft)  _ 


11 


PURQINQ 
Time  started 


/o33 


FIniehed 


ffOl 


a' 


Volume  purged 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(gal.) 

Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(n.)  _  ^ 


2H.1.0 


( Lrrssf.. 


CommenU  on  Wall  Recovery 


av.  8ro 


9’*  6 


Additional  Comments 

— 

Samples  Collected; 


DNAPL  (ft.) 


Start 

Finish 


/13o 


IN-SITU  TESTINQ 

Til 

Water  Level 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  Qj  mhos) 
Water  Tomperature  f  C) 


r/'i-t- 

(loZ- 

PVbcf 

2‘l.tro 

— 

— 

o 

7.0 

' — 

cUat 

— 

C  QjZ.st,^ 

r\ury^ 

(a,H. 

4.V 

Ct.S'Z. 

— 

3oi 

S5L_ 

5^2  2- 

— 

(pO»^ 

ST -3 

4o.^ 

Notes; 


1  ft  length  of  4* 
TUrbldlty  choice 


m  0.087  ff*  or  0.65  gaL 


1  ft  length  2*  »  0.022  fl^  or  0.16  gal 


TETC154 


Clear*  turbid*  opaque 


Revision  Date:  2>8-91 


groundwater  sampling  j  gg^ppp[o IP*  ftc - 


PROJECT  NAME 


M<AK)(^ _ _  JOB  NO:  _  date:  ^  j^i.. 


WELL  NO.  £>C/~  ^  LOCATION 

WEATHER  CONDITIONS  UO^  ^  y  7^ - 

PERSONNEL 


AMBIENT  TEMP: 


iCJ^aCU 


REVIEWED  BYi 


i/l.p 


EQUIPMENT  USED 


l2atUC-U>  Z  /  ■kPL»»w  (ru.jJu^ 


PURQINQ  DEVICE 

lyp.  Device?  £^<UPU>  X  |(g_ - 

How  was  the  device  decontaminated?  - 

How  wa»  the  line  deconlam  Inated?  — - - — - - 

Which  well  was  previously  purged? 


INITIAL  WELL  VOLUME 


Weil  diameter  (In.) 
Stickup  (TL)  — 


3 


ti 


SAMPUNQ  DEVICE 

Type  Device?  Kp^rv^p  r:... 

How  wae  the  device  decontaminated? 

How  wee  the  line  decontaminated?  O/QrO — - 

Which  well  wae  previously  earn  pled?  \ 


PURQINQ 
Time  started 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (R.) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 

(sal-) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 


3'?‘Vo^oro<Ll 
fnl-xy 

^  i'?  7-  ytlOTn-S 


I  *3  Finished 
volume  purged  _ 4^ 


Comments  on  Well  Recovery 


Additional  Comments 


Cjl  (r>vCtL  C^rcL^  Logvo 

yOO-^bT/vS 


Samples  Collected: 


Start 


Finish 


IN-SITU  TESTING 


Date: 
Time: 

Water  Level 

Well  Volume  Purged  (gat.) 

Tbrbidlty 

Odor 

Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (fj  mhos) 

Water  Temperature  fC) 


o 

io 

CJUlp^ 

cSjuu^ 

l\-QV^ 

'7.32- 

^vO") 

W  lt(o 


/  1 

i£> 

MA 

•j.Q— 

eOaMA^ 

7.^9 

Jll. 

JeiU^P  looi‘F 


Note 


1  ft.  length  of  4* 
TUrbldIty  choices 


1 0.087  fl^  or  O.MgaL 


1  rt.  length  2*  .  0.022  ft^  or  0.16  gal 


TETC154 


clear,  turbid,  opaque 


Revision  Oats;  2-8-91 


TT»#  £»nt\  7»cftno*>flr 
w  Cotpo/toon 


GROUNDWATER  SAMPLING 


^  f'  Cr  ^  ^A.l  Av)  G*  JOB  NO:  ^^2^1 


PROJECTNAMB 

WEU.NO.  P>C.-^fVAW  iM  LOCATION  b  tvArl 

weather  conditions  - 

PERSONNEL  _ 

REVIEWED  BY^  :PA( 


equipment  USED;  - ~~I^ 


PURQINQ  DEVICE 
Type  Device? 

How  was  ths  dsvica  dscontamlnatsd?  ""  — 

How  was  the  line  decontaminated?  ..  — - - 

vnilcft  wall  was  previously  purged?  f^C>~fA.vOG — 


INITIAL  WELL  VOLUME 

tJ  ' 

Well  diameter  On.)  - S=L_ - — 

2J  _ 

Stlckup  (^)  _ _ _ _ _ _ _ 

Depth  to  bottom  of  well  (ft.)  _ 

Depth  to  water  surface  (ft)  ^  ^  ^ - 

Length  of  water  (ft.)  ^  "7  ^  ? - 

Volume  of  water  (ftO) - 

(gal.)  - ^  ^ 

Amount  of  sediment  at  -  - 

bottom  of  well  (ft.)  - - - - 


Sample  ID:  fiC-fAiA^K-Gwc^ 


AMBIENT  TEMP:  _ 


SAMPUNO  DEVICE 
Type  Device? 

How  was  the  device  decontaminated? 
How  was  ths  llns  dscontamlnated? 
Which  well  was  prsvlousiy  sampled? 


PURQINQ 
Time  started 

Volume  purged  _ - 

Comments  on  Well  Recovery 

Additional  Comments  — I 


Sampiss  Collsctsd: 


Finished 


LNAPL(ft)  ^ —  DNAPL  (ft)  ■  j _ 

o.»:v(«4aa  5J«4^v  C^’y 

nm.:  I £20-  ISHl 


I  Co  (  o 


Water  Level 

Weil  Volume  Purged  (gal.) 

TUrbidIty 

Odor 

Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 
Water  Temperature  f  C) 


.1.70  n 


jm* 

/(•(O 


32.07 

3>Cs 


cLqjla, 

—  __ 

(o  t&3 

V^3 

532. 

rev  st-r 

10.3  / 

6r.ir  !(.'? 

1  ft.  length  of  4* 
TUfbldlty  choices: 


«  o.oa?  rr  or  o.es  gat 
dear,  turbid,  opaque 


\ 

'sr? 


1  ft  length  2*  »  0.022  ft^  or  0.1 0  gal 
Revision  Date:  2>S-91 


\f^\.  U7C.^ 

5/-2W  K^/ 


^  Th*  e^vt  7ke/>/»o»or 

mm0  CofryofMOon 


GROUNDWATER  SAMPLING 


PROJECTNAME  llO^^PSr,  M  >  A  JOB  NO:  ^VaT^O^ 

weu.no.  LOCATION  - V 

WEAKER  CONDITIONS  Us^ -  AMB.ENTTEMP:  _  “70^ 


JOB  no:  _  date: 


weu.no.  location  - - y_!_ 

WEATNER  CONDITIONS  -  AMBIENTTEMP:  _ 

PERSONNEL  tACT^  CUr>>5>WS  »^/  fe<!LL 

REVIEWED  av'^  (  ,  Qir^ - ^  M  ^  r - ^ - - 


equipment  USED: 


lJI  » - 


PURQINQ  DEVICE 

How  was  the  device  decontaminated?  — ^  0^1 
How  wa*  the  line  decontam Inated?  — ^ 

Which  well  was  previously  purged?  S - 

INITIAL  WELL  VOLUME 

Well  diameter  (In.)  - = - - - - 

^  n' 

Stlckup  (TL)  - — » - - - — — 


SAMPUNQ  DEVICE 

Typ.Devlc7  T^CU-vvVXXaJUa - 

_  <Ujl  StsPs 

How  was  the  device  decontaminated?  ■  n 

How  wae  the  line  decontam  Inated?  -■  ■"  ^ 

Which  well  wae  previously  earn  pled?  - ^  /l^ - 

PURQINQ 

_ _  01/f  _  cm 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 
Volume  of  water  (ft3) 

(gal.) 

Amount  of  sediment  at 
bottom  of  well  (ft.) 


Vo  «o4^  j»g 


PURQINQ 

Time  started  ^  ^ - 

Volume  purged  - - 

Comments  on  Well  Recovery 


_  Finished  — L- 

*^*^o  yrtm* 


^0^■e^o4-  oH.OriN.A 

Additional  Comments  - ^ - 

ri.lUei4ug  ^ 

(£>  «LAA.»V. 

Caltoetad:  start  _ ^  S^V^*** - 


Samples  Collected; 


LNAPL(ft) 
IN^ITU  TE 


(ft)  -  -  DNAPL(ft.)  - -  I 

0«.:  Sl^/St  JCW'V'^ 

_  lias.  JSHi-  \ 


Water  Level 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 

Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 
Water  Temperature  fC) 


Ce  *  Cq^- 


cUa/" 

&U.HL 

n,to3 

7.r( 

8- -Li 

.782' 

Ml? 

1‘/.i 

iilofii 

U.8 

1  ft  length  of  4* 
TUrbidlty  choices: 


«  0.087  or  0.65  gaL 
clear,  turhid,  opaque 


1  ft  length  2*  »  0.022  fl^  or  0.16  gal 
Revision  Date:  2-8-91 


•it  CA>lLa.cX<:Jl  IHOO  ‘j  At4r»vAX--«r--J 

lUoUJi  CS  /r^/r^'^Svocj  AA^<urws.fiXudt 


'  7Th*  £«tn  TMnoiogr 
CoepofMttoii 


PROJECT  NAME 


WEATWER  CONDITIONS 


GROUNDWATER  SAMPLING 

M.cAiOG^  job  NO;  l  DATE:  5/^y  0  y 


PERSONNEL 


REVIEWED  BYi 


,£  UD**^Ffr.  ^A^A^0G■ _  JOB  NO:  °Y  y*  o  I  ( 

ftC^IvyuJig*  location  _ 

NDITIONS  »f  cXovui*^  ^  (f  .  AMBIENT  TEMP;  (e^~  7^* 

sJ  S  a  /  _ _ _ 


J5g  /  Cx/g 


PURQINQ  DEVICE 
Type  Device?  _ 


fko  z. 


How  waa  the  device  decontaminated? 
How  waa  the  line  decontaminated? 
Which  well  waa  previously  purged? 


TICZ  - 


SAMPUNQ  DEVICE 


Type  Device? 


'T^flrys.  U^JiC^ 


How  waa  the  device  decontaminated? 
How  waa  the  line  decontaminated? 
Which  well  waa  prsvloualy  sampled? 


ftCQ  */v\uA  ^ 


INITIAL  WELL  VOLUME 


Well  diameter  (In.)  _ 

Stlckup  (TL)  _ 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


y/.yr' 

«/2.  00 
3^.5-^ 


PURQINO 


Time  started 


Volume  purged 


I _  Finished  LZ- 

3  O 


Comments  on  Well  Recovery 


Additional  Comments 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(fL) 


DNAPL  (ft.) 


Samples  Collected: 


/oyo 


IN^ITU  TESTING 

Time:  0^^  fo(±_  _ 

Water  Level  V2.00  —  ^2  ' 


Well  Volume  Purged  (gal.) 
-njrb  kilty 


Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 
Water  Temperature  (*C) 


1  ft.  length  of  4* 
TUrbldIty  choices; 


7.ST> 


(mM- 

foo 


■  0.087  or  0.85  gat 
clear,  turbid,  opaque 


1  ft  length  2*  «  0.022  fl^  or  0.18  gal 
Revision  Date:  2-8*91 


—  TTw  e*rm  T^noBirf 
mm  corpactoon 


GROUNDWATER  SAMPLING 


PROJECT  NAME  ^  \  H  ^  FO  K\<VN>Gr.._  JOB  NO:  ^ 
WELL  NO.  BC'L-IAAa)  \  LOCATION  U.  T.  I  Ty~CXw 

WEATNER  CONDITIONS  doU  AMBIENT  TEMP: 

PERSONNEL  GV^O  V  CVvye.  /  ^  C^K  - 

_ I  ■  Li  q  f  ■?/  ^ _ 


reviewed  by; 


^.,0, 

^  ^  Jss 


PURGING  DEVICE 
Type  Device?  - ; 


}rtAA  ^  P  to  ^ 


How  was  the  device  decontaminated? 


How  wa»  thB  lln»  dBcontam  inatod?  Py  - 

/IjC'  tAtOS 

Which  WBlI  was  previously  purged?  l€. - - - 


SAMPUNO  DEVICE 


TypsDevIcs?  ~lgPUvv  bcX  >  U^: - 

See  SqPs 

How  was  the  devica  decontaminated?  - - - - 

How  was  the  line  decontaminated?  >j>/a _ 

Which  well  was  previousiy  earn  pled?  - — 


INITIAL  WELL  VOLU ME 
Well  diameter  (In.)  — 


Stlckup  (TL)  - - 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft.) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


J." 


PURGING 
Time  started  „ 
Volume  purged 


I  Finished 


8  AA-H 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL^)  - 

in-situ  testing 


Water  Level 

Well  Volume  Purged  (gal.) 
TUrbldlty 


Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (p  mhos) 
Water  Temperature  fC) 


Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collected:  start 


DNAPL  (ft.) 


D...:  4^ 

Tlnie:  ll£4_  »ill- 

2S  .01 

-I-  — 

(pi 

Tl.n. 


1  fL  length  of  4* 
TUrbldity  choices: 


.  0.087  or  0.85  flsL  1  fL  l«igth  2*  .  0.022  ft^  or  0.1 8  g.l 


Clear,  turhid,  opaque 


Revision  Oats;  2-6-91 


7HTC154 


I 


^  7T>#  CKW  7>cftno«W 


GROUNDWATER  SAMPLING 


PROJECT  NAME  I  ^  ^  ^  JOB  NO:  date:  4r/2/ 

WEL^NO.  RCS-O^tOt  ^CATION  ^ ^  ^  GuaJ>^  Kiciv.y 

WEATHER  CONDITIONS  -  _ 

PERSONNEL  J  ^ 

X?l  w 

REVIEWED  BY^ 


AMBIENT  TEMP: 


EQUIPMENT  USED: 


C>>  ^ ^ _ J  — - ; - 


PUROINQ  DEVICE 


Typ«  Device? 


(Zuf^CijO  "Z.  _ 


How  waa  the  davica  decontaminated? 
How  waa  the  Una  decontaminated? 
Which  wall  was  previously  purged? 


INITIAL  WELL  VOLUME 

Wail  diameter  (In.)  _ 

Stickup  (Tt)  _ 


a- 


a' 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft) 
Length  of  water  (ft.) 

Volume  of  water  (rt3) 

(gal.) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 


^/.4 


30^7 


/o-7t 


h7l  y/f 


mr 


LNAPL(ft) 


DNAPL  (ft.) 


SAMPUNQ  DEVICE 


lypa  Device? 


How  was  the  davica  decontaminated? 
How  was  the  line  decontaminated? 
Which  well  was  previously  sampled? 


h>fK 

PURGING 
Time  started 
Volume  purged 


Ftniehed 


/7ST> 


^*7 


Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collected: 


Start 

Rnlsh 


O'jHo 


IN-SITU  TESTING 

or-e/ 

ta« 

5/*»- 

Time: 

/7</A 

HiTO 

07V  0 

Water  Level 

1M7 

— 

Jo  .Bt 

Wail  Volume  Purged  (gal.) 

0 

_2_ 

— 

Itirbldlty 

s/^hiorln/d 

Odor 

Qmnnic  VsDor  iDoml 

— 

— 

.M* 

WlUOlilW  v9fi/W| 

pH  (units) 

a.fB 

4.7*. 

6.7  f 

Conductivity  (p  mhos) 

a'.a2. 

vrt 

Water  Temperature  f  C) 

62>t 

Notes: 

1  ft.  length  of  4* 

«  0.087  or  O.W  gal. 

1  n.  length  2*  »  0.022  ft^  or  0.1 8  gal 

TUrbldtty  choices: 

clear,  turbid,  opaque 

Revision  Data:  2*8-91 

JS6  -V  .  1 

<.-^-<51  rAs/(vii>b  co(u^U-Q. 


TETC1B4 


J  7TW  7*cftno<Bffr 

•M  corpo€*oon 


GROUNDWATER  SAMPLING 


PROJECT NAME^  )  10**^  M  - 

WELL  NO.  LOCATION  ^ 


WEATHER  CONOmONS 


I  Sample  ID:  gC-S-MW^-ot 

.09 «o,  VmOI__  OATT,  j:ilLp}i. 

QuZJt^Lt  ^A■^>CA^^..y^ 

AMBIENT  temp;  ~1S^ - - - 


PERSONNEL 


l^c,l  I  Ofci.F~ 


REVIEWED  BY: 


EQUIPMENT  USED: 


PURQINQ  DEVICE 


lyp, Device?  (ZtAvPio  ^  - 

iA4.  Sofs 

How  was  the  devica  decontaminated?  — — - - - 


SAMPUNQ  DEVICE 
type  Device? 


Igi 


How  was  the  line  decontaminated? 
Which  well  was  previously  purged? 


Soei 


How  was  the  device  decontaminated? 
How  was  the  line  decontaminated? 
Which  well  was  previously  sampled? 


INITIAL  WELL  VOLUME 
Well  diameter  (In.)  — 


Stlckup  (TL) _ i 

Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (ft) 
Length  of  water  (ft.) 

Volume  of  water  (ft3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(fL)  _ IZ 


PURQINQ 
Time  started  _ 
Volume  purged 


mo 


Finished 


to 


(Til- 


Vo.s-' 


a^^.ov' 


Comments  on  Well  Recovery 


Additional  Comments 


Samplee  Collected: 


/7ST 


DNAPL  (rt.)  _ rr. 


Dcte-  a^y  ^hihi 

IN-SITU  TESTING  "*‘®‘  ■  «  /"  T  '  < 

Time:  HiS- 


Water  Level 

Wall  Volume  Purged  (gal.) 
TUrb  kilty 


Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  (4  mhos) 

Water  TempsraturerC) 


a‘».oe 


1  ft.  length  of  4‘ 
TUrbldhy  choices: 


si  •  lT*«r  (0  1  ^ 

r»v>.eiue.4<. 

(ttlo 

f.6.7 

a  o.oa?  ft^  or  0.65  gaU 
dear,  turbid,  opaque 


1  rt.  length  2*  »  0.022  ft^  or  0.16  gal 
Revision  Date:  2-6-91 


GROUNDWATER  SAMPLING 


^  77>«  CJrtfi  7*cftno»flr 
mm  Corpoftooo 


Sample  ID:  /SC3-^kJ  S-tofoy 


IIP^  Rt-  -  JOB  NO:  -  DATE:  Sj  ^  I  p±__ 

WELL  NO.  LOCATION  ^  \  fift  CaXA^L  (^cV\I  ^  - 


WEATHER  CONDITIONS  CX^ _ 

PERSONNEL  /W  C  /  S  ft _ / 


PERSONNEL 
REVIEWED  BV. 


AMBIENT  TEMP: 


Caju^l  m^cVm 

■  TEMP:  ^  _ 


PURGING  DEVICE 
TVpeDevIca?  «L  Tto 

How  was  tha  device  decontaminated? 
How  was  the  line  decontaminated? 
Which  well  was  previously  purged? 


INITIAL  WELL  VOLUME 

D** 

Weil  diameter  (In.)  _ _ _ 

Stlclcup  (ft.)  _ 

Depth  to  bottom  of  well  (ft.)  ^ 

Depth  to  water  surtace  (tt.)  ^ 

Length  of  water  (ft.)  — 

Volume  of  water  (ft3)  — 

(gal.)  - 


SAMPUNQ  DEVICE 


s**.  sof« 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(ft)  _ 


IN-SITU  TESTING 


^cA«r%e.  S  >•«# 

_  DNAPL  (ft.) 


Date: 


Water  Level  rvgr/V^  < 

Well  Volume  Purged  (gal.) 

Ttifbldlty 

Odor 

Organic  Vapor  (ppm)  - 

pH  (units) 

Conductivity  (p  mhos) 

Water  Temperature  fC) 


:z^ 

■:zS<sr' 


<?4aaar 


,  eJr'C»e\  IgtKaPjf.i 


Type  Device?  i  ^ 

How  wae  tha  device  decontaminated?  _ ^ 

How  wae  the  line  decontam  Inated?  - 

Wh  teh  well  wae  previously  sam  pisd?  - 


PURGING  t  ^  to 

Time  started  Finished 

Volume  purged  § _ Q^l 

Comments  on  Well  Recovery  - HI — 


Additional  Comments  _ IHI - 


Samples  Collected:  Start 

Finish 


v/o  _ 

h 


1.1 


ion 


(t(o^ 


Notes: 

1  ft.  length  of  4" 

«  0.087  ft^  or  0.65  gaU 

1  ft  length  2*  *  0.022  ft^  or  0.16  gal 

TUrbldlty  choices: 

dear,  turbid,  opaque 

Revision  Date:  2-6-91 

TTw  E^rm  T%ct\noiogr 
M  CDfpor«Oon 


PROJECT  NAME 


WELL  NO. 


groundwater  sampling 

„r  IID^  F<^  f  ,oa»o-  date: 

ftC'l~IAw4  location  Ouu.L  |^Ul>kuy^ - 

.MomoMS  dLstS^ _  AMBIENTTEMP:  _LZ - - - 


WEATHER  CONDITIONS  _ ^ 

PERSONNEL 

reviewed  tA  ( 


PURGING  DEVICE 
Type  Device? 


SAMPUNG  DEVICE 

-L  Pv>-p -  >  .  Taft.^Js> 

How  wae  the  device  decontaminated? 

How  waa  the  device  decontaminated?  - . — - 

0^  ^  M 


How  waa  the  line  decontaminated? 
Which  well  waa  previousiy  purged? 


INITIAL  WELL  VOLUME 
Well  diameter  On.)  - - 

A' 

Stickup  (ft.)  - : - G=- 

Depth  to  bottom  of  well  (ft.) 

Depth  to  water  surface  (ft.) 

Length  of  water  (ft.) 


How  waa  the  line  decontaminated? 
Which  well  waa  prevloualy  sampled? 


PURGING 
Time  started  . 
Volume  purged 


/{'Lr 


_  Finished 

•/7  ^e^CU 


Volume  of  water  (tt3) 


Amount  of  sediment  at 
bottom  of  well  (ft.) 

LNAPL(tt.)  - H- 

IN-SITU  TESTING 


- - - 


Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collectad: 


NlS 


_  ONAPL  («.)  - rz - 

Dste;  <sr-a/  rtaJ 

Time:  M^jST  1LH2.  JJLLS. 

^4.T7^  ’  ^9  **/■$*“ 


Wster  Level  _n_ 

Well  Volume  Purged  (gal.)  ^  — ^-2-  - 

Turbidity  cAficar  cltfgf 

Odor 

Organic  Vapor  (ppm)  - - -  “ 

p„(un«., 

Conductivity  <P  mhoe)  S'/Q  - 

Water  Tamperalure  (yii ^  ^  ^  ?  (s^hSL 


1  ft.  length  of  4“ 
TUrbldIty  choices: 


s  O.oa?  ft^  or  O.ftS  gaL 
clear,  turbid,  opaque 


1  a  length  2*  «  0.022  ft^  or  0.16  gal 
Ravlaion  Date:  2-8-91 


TErCl64 


GROUNDWATER  SAMPLING 


'  77»»  eMtm 


Sample  ID:  ftCg-MtOf- 


PROJECT  NAME  iVO  ^ 

WELL  NO,  LOCATION  ^  ^  ^  ^ 

WEATHER  CONDITIONS  C-Ltt.P>f- - 

PERSONNEL  /  M  0^ 


JOB  NO; 


DATE: 


*7i»*  ^ 

rUTTCOD* 


psfmt- 


REVIEWED  BYt 


a 


AMBIENT  temp: 

I  0 y<5 


■  '  _ 


EQUIPMENT  USED 


PUROINQ  DEVICE 

ILLPu  ^ 


*iyp«  Oevica? 


How  was  ths  device  decontaminated? 

How  was  the  line  decontaminated? 

Which  well  was  previously  purged?  ^ 


^pe 


INITIAL  WELL  VOLUME 
Well  diameter  (In.)  — 

Stickup  (ft)  _ 


'V  X' 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (ftS) 

(gal.) 

Amount  of  sediment  at 
bottom  of  well  (ft.) 


a 


I  >  95? 


LNAPL(fL) 


DNAPL  (fX.) 


SAMPUNQ  DEVICE 

Typ.Devlc?  -CfW  bfflWl. 


How  was  the  device  decontaminated? 
How  was  the  line  decontaminated? 
Which  well  was  previously  sampled? 


SoPs 


N>  A 


MA 


PURQINQ 
Time  started 


11^1 


Volume  purged 


Rnished 

9 


Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collected: 


Start 


Finish 


0-7^0 


n9/S- 


IN-SITU  TESTING 


Time: 

Water  Level 

Well  Volume  Purged  (gal.) 
TUrbldIty 
Odor 

Organic  Vapor  (ppm) 
pH  (units) 

Conductivity  Qj  mhos) 

Water  Temperature  (*C) 


Date; 

• 

o 


|7S2^ 


OIHO 


i. 


S|.  iwUJi. 

dL*ji>r 

(o  1  (jP 

(oiSiy 

srb 

V.Ql 

tf37 

nS'.S’ 

AM- 

(cOS* 

Notes: 


1  ft.  length  of  4* 
TUrbldIty  choice 


*0.087  orO.eSgaL 
clear,  turbid,  opaque 


1  rt.  length  2*  *  0.022  fl^  or  0.18  gal 
Revision  Date:  2-&>91 


TETCIM 


«  TTw  TMnatagf 


GROUNDWATER  SAMPLING  |  ,p.  tic^.flyu^ 

pnooscTNAM,  lln^fcFfr-  ooe»o,  "^WOl 

^  k  _  /D  »  I  /^. 


PROJECT  NAME  _LLtl - - 1  *  _  j - T  , 

WELLNO.^<il:i!r!hL^  LOCATION  U  3  ^ Oufi. 


WEATHER  CONDITIONS 
PERSONNEL 
REVIEWED  BY^ 


ambient  TEMP; 


7£>‘ 


M.C.  / 


Ca 


EQUIPMENT  USED; 


PUROINQ  DEVICE 
Type  Devica? 


IE 


How  was  the  device  decontaminated? 

How  was  the  line  decontaminated?  — - 

PjC3-I^w6 

Which  well  was  previously  purged?  - 

INITIAL  WELL  VOLUME 
Well  diameter  (In.)  — 

Stlckup  (TL)  - 


=a/ 


Depth  to  bottom  of  well  (ft.) 
Depth  to  water  surface  (fL) 
Length  of  water  (ft.) 

Volume  of  water  (tt3) 

(gal.) 


3^ 


ZZ  .7? 


1.75-^ 


Cjllcrwj 


Amount  of  sediment  at 
bottom  of  well  (ft.) 


LNAPL(ft) 


DNAPL  (ft.) 


SAMPUNQ  DEVICE 


Type  Device? 


iJUt- 


AJ  A 


MA 


How  was  the  device  decontaminated? 

How  was  the  line  decontaminated? 

Which  well  wee  previously  sampled? 

PURQINQ 

•nin..tart«l  I  g  Finished  - 

Volume  purged  - HZ — 1' 


Comments  on  Well  Recovery 


Additional  Comments 


Samples  Collected: 


07(^0 


Time;  ISZS'  — -  J2isj?> 

2^.7^  —  23.?/ 

O  JL 


Water  Level 

Well  Volume  Purged  (gal.) 

TUrbldlty 

Odor 


■fuilrtpirl 

"1- 


Organic  Vapor  (ppm)  - 

i'(oi 

pH  (units)  lo 

Conductivity  (p  mhos)  .-L^ 

ji^b 

Water  Temperature  f  C)  fo  ^Q-L 

^flAt 

Notee:  1  length  of  4* 

>  0.087  ft^  or  0,65  gaL 

TUrbldlty  choices: 

claar«  turbid^ 

opaque 

1  rt.  length  2*  »  0.022  or  0.19  gel 
Revision  Date;  2-8-91 


TETC1M 


«  Tft#  earm  ncj^noaa^ 
mm  CotvcfattOA 


- groundwater  sampling  33mpie  id*  ftci- r^uj 

PROJECT  NAME  H  FG-  M  itjH  1 6  AtO  6r-  JOB  NO;  9*4V°l9J -  DATE:  5  /  /  7  ^7^. 

LOCATION  _^ij5  ‘  ‘  - - - 

WEATHER CONOmONS  C-iOcA^,  UA  -  AMB.ENTTEMP;  ^ ^ - 

\Sfi>  C£^  ^  ^^■yv^  f^ctd^g  \  t-VA"ZMj^^sAP - - — - - 

PERSONNEL  — - - -  J  ) - ^ - - - - - ^ 

REVIEWED  Bn  ■  ;S& _ _ _ — 


PURQiNQ  DEVICE 
Typ«  Device? 


How  wee  the  device  decontaminated? 


pr^  -  cLe  cov\t.cl 


/rr.(U^,  eUspvTOci^^ 

ra^Y-nd^<  hffritl - 

?5'2-/70 

SAMPUNQ  DEVICE 

Typ.o«.c.T  ii^poo^Uj.  TeFi^ 

How  wa*  the  davlea  daconumlnatad?  42£i — 


How  wae  th 


le  device  aeconiamuiaicvi  I  — - - - 1 - 

^  IO/>A  •"  cL#  cl  t  How  wee  the  line  decontaminated?  — - 

le  line  decontaminated?  LJ - iii. - 

Aj/^  _  Which  well  wae  prevloueiy  sampled?  - L - 

\Aimm  nrawiALlsiV  DUrcad?  ' 


Which  well  wae  previously  purged? 


initial  well  volume 

Well  diameter  (In.)  — 


PURQINQ 


Stlcicup  (ft) 


3.S' 


Depth  to  bottom  ot  well  (ft.) 
Depth  to  water  surface  (ft.) 
Length  of  water  (It.) 

Volume  of  water  (ft3) 


^2.  8^ 

^8.  03 

JLA! 


on 


Amount  ot  sadlmant  at  ^(_)  /A 

bottom  of  well  (ft.)  — - - — 

yt.&f  ONAPL  (ft.)  - = - 

C/i2.  €U^' 

Ojio_ 


11m.  «ml  0R'^°  »'•«“  - 

3.t>  ^alltTA^ 

Volume  purged  - Q  - - - - - - 

a  //Vv^  o%  f 

Comments  on  Well  Recovery  - - - 

pHj/i&us 

Additional  Commanto  brbl^A*^  sU-tg./i.v.  ^  sKlTVVg^ 

i^ti^CflA^(nrv\  Pi\Ur<JL 

Ktn?v^  q^-fv  )  cLy 

Samples  Collected:  start  - — 


Water  Level 


Well  Volume  Purged  (gal.) 
TUrbldlty 


Organic  Vapor  (ppm) 
pH  (unite) 

Conductivity  (ii  mhos) 
Water  Temperature  ('C) 


Time:  Viiiiii-  ^ - 

(d  (gal.)  -  - '5>ii 

</wv6t>^  fvA.t/V^  - 

U^cJrPCeXvn  sKiTA^^  p/vVoJ  - 

h^_l_h2r  21^  - 

(r22j_  Jli<7  - 

no.>  "MH-  - 

— 


1  ft.  length  of  4* 
TtjrbldItY  cnoicae: 


■  O.oaTft^  or  O.SSgaL 
dear,  turbid,  opaque 


1  n.  langtn  2*  .  0.022  tl^  or  0.18  gal 
Ravleion  Date:  2«a-9t 


Ct  lUuyf<-Jl. 

)  US  I  rvj? 

fUristdiittA. 

^ 


3-13 


FIGURE  5-2 


APPENDIX  J:  SURVEYING  REPORTS 


ISBM 


APPENDIX  K:  INVESTIGATION  DERIVED  WASTE 

CORRESPONDENCE 


August  23,  1994 


683  Emory  Valley  Road,  Oak  Ridge,  Tennessee  37830: 

fc  (p  ; 


Captain  Fred  Vollmerhausen 

Environmental  Coordinator 

110th  Fighter  Group,  Michigan  Air  National  Guard 

3545  Mustang  Avenue 

Battle  Creek,  Michigan  49015-5509 


Dear  Captain  Vollmerhausen: 

Field  sampling  activities  at  the  110th  Fighter  Group  were  ongoing  from  the  middle  of 
May  to  the  middle  of  July,  1994.  Approximately  400  to  450  gallons  of  wastewater 
generated  by  purging  monitoring  wells  and  decontaminating  sampling  equipment  was 
containerized  in  polyethylene  tanks  and  left  on  site.  A  composite  sample  of  this 
wastewater  was  collected  and  analyzed  for  priority  pollutant  list  volatile  and 
semivolatile  organic  compounds,  pesticides,  PCBs,  and  metals  (EPA  methods  608, 
624,  and  625)  in  the  WWES  Laboratory,  Grand  Rapids,  Michigan.  The  final  report  has 
been  mailed  to  our  office  and,  once  received,  will  be  provided  to  you  in  a  more  official 

version. 


Telephone 


6  I  5.483.9404 

Facsimile 


6  I  5.481.3334 


Please  contact  me  if  you  have  any  questions  or  comments  regarding  these  matters. 
Sincerely, 


EARTH  TECH 

Government  Services  Division 


ack  S.  Briegel 
reject  Manager 


Mr.  Dan  Wyatt,  ANGRC,(1  Copy) 

Mr.  Tom  Cady,  HAZWRAP  (1  Copy) 


K-Zo 


EARTH 


I  U  V  *4  f*l  O  H  l  -V  1  ^  »-<  K  J  H  I  I—  I--  i  ‘ 


a  A  ff  T  H 


tech 


\  \  \  I.  \  T 


C  \  1.  S  K  K  \  I  C  I, 


analytical  report 


;ARTH  tech  -  OAK  RIDGE 
••  noth  Fighter  Group 
■  MICH  A.N.G. 
iuln:  27 -JULY -1994  Sampling 


Purge  Well 


Submittal  Number; 
Location: 

CCS . Number 
CCS  Manager: 


32429-  1 

.00 

Jack  Briegel 


Reporting  Units 
Limit 


Sample  No: 


93376 


ject  Specific  Fraction  Enclosed 
USEPA  624 

sjBject  Specific  Fraction  *  Enclosed 
■  USEPA  625 

Drganochlorine  Pesticides  *  Enclosed 

f  USEPA  METHOD  603 

anochlorine  Pesticides  *  Enclosed 
USEPA  Method  608 
iMeniC/  Total 

iMmium,  Total  2.2 

Chromium,  Total  <50 

Copper,  Total  42 

L®d,  Total  <1-0 

)4Srcury,  Total  <0.2 

>rickel,  Total  570 

S^enium,  Total  <2.0 

slver,  Total  <0.2 

Zinc,  Total  210 

ABtimony,  Total  <2.0 

Tmllium,  Total  <2.0 

Beryllium,  Total  <10 

sBtpled  by:  M-C. 

D*e  Sampled:  07/27/94 

Time  Sampled:  ll:00 

oBce  Received:  ,  07/27/94 

Twne  Received:  15:40 

*JSee  attached  Statement  of  Data  Qualifications 
Page  .  1 


8.6 

2.2 

<50 

42 

<1.0 

<0.2 

570 

<2-0 

<0.2 

210 

<2.0 

<2.0 

<10 

M.C. 

07/27/94 

11:00 

07/27/94 

15:40 


ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
■  ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 


e:»^rth  tech  gr  mi 


R  .  G1  s 


H  U  G  —  ^ 


MON  1-4:2:^ 


PROJECT  SPECIFIC  FRACTION 
USEPA  624 


earth  TECH ■  "  OAK  RIDGE 
Proj;  noth  Fighter  Group 
MICH  A.N.G. 

subm:  27-JULY-1994  Sampling 
sample:  J'lrge  Well 


Parameter 


Result 

ug/1 


1  1,1*  Tr ichloroethane 

1, 1, 2 , 2 -Tetrachloroethane 
l] 2-Trichloroethane 

1 . 1- Dichloroethane 

1 . 1- Dichloroethylene 

1 . 2 - DichloroeChylene- 

(cotal) 

1 . 2 - Dichloroethane 

1.2-  Dichloropropane 
2-Chloroethyl  Vinyl  Ether 
Benzene 

Bromodichlorome thane 

Bromof orm 

Sromomethane 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 


<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 

<10 

1.4 

<1.0 

<1.0 

<1.0 

<1.0 

1.1 

<1.0 


age  2 


Submittal  Number  12^29-  1 

Dace  sampled:  07/27/94  Time: 

Date  Received;  07/27/94  Tim  . 
Analysis  Date;  08/03/94 
L?h  Sample  No;  93376 


11:00 

15:40 


Parameter 


Result 

ug/1 


Chloroform 
Chlorome thane 
cis-l, 3-Dichloropropene 
Dibromochlorome thane 

Ethylbenzene 
Methylene  Chloride 


<1.0 

<1.0 

<1.0 

<1.0 

1.1 

<1.0 


Tetrachloroethene 

Toluene 

trans -1,3  - Dichloropropene 
Vinyl  Chloride 
Xylene,  Total 
Trichloroethene 
Acrolein 
Acrylonitrile 
Dichlorodif luoromethane 
Trichlorofluorome thane 


<1.0 

1.5 

<1.0 

<1.0 

<3.0 

<1.0 

<15 

<1.0 

<10 

<1.0 


I 


earth 


\  \  \  I.  ^  T  I  •;  \  ^  ^  ' 


I 


PROJECT  SPECIFIC  FRACTION 
USEPA  625  ' 


I 


EARTH 

r’^ 


ubm: 
j^mple 


TECH  -  OAK  RIDGE 
llOch  Fighter  Group 
MICH  A.N.G. 

27 -JULY -1994  Sampling 
Purge  Well 


Submittal  Number  n-nn 

Date  Samoled:  Time.  * 

Dace  Received:  07/27/94  Time;  15:40 
Analysis  Dace:  08/04/94 
Lab  Sample  No:  93376 


I 


Parameter 


Result 

ug/1 


I,  2 , 4 -Trichlorobenzene 
,  4 , S -Trichlorophenol 
,4, 6-Trichlorophenol 

(,4-Dichlorophenol 
, 4-Dimechyiphenol 
, 4 -Dinitrophenol 
2 , 4 -Dinitrocoluene 

t,  5-Dinicrotoluene 
•Chloronaphthalene 

2-Chlorophenol 
■  -Methylnaphthalene 
P -Methylphenol 
2-Nitrophenal 

^ - Bromophenyl  Phenylether 
ft , 6-Dinitro- 
^  -Methylphenol 
4  - Chloro - 3  - Methylphenol 
ft -Chi or ophenyl phenyl • 
ftcher 

4 'Methylphenol 
■4-Nitrophenol 
BAcenaphchene 
Acenaphthylene 

IAnthracene 
Benzo  (a)  Anthracene 
Benzo  (a)  Pyrene 

IBenzo  {b&h)  Fluoranthene 
Benzo  (g,h,i,)  Perylene 
Benzoic  Acid 
Benzyl  Alcohol 

I  Bis  (2-Chloroisopropyl) - 
Sclnsir 

Bis  (2 -Chlorbethyl)  Ether 

I  Bis  (2 -ethylhexyl) -  , 
Phthalate 


<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<20 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<20 

<5.0 

<5.0 

<5.0 

<20 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<50 

<50 

<5.0 

<5.0 

12 


Parameter 


Result 

ug/1 


Di - n- Buty Iphthalat e 
Di-n-Octylphthalate 
Dibenzo  (a,h)  Anthracene 

Dimethylphthalate 

Diethylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopencadiene 

Kexachloroethane 

Isophorone 

Indeno  (1,2,3-cd)  Pyrene 
N-Nitrosodi-n- Propylamine 
N- Nitroso -di - Phenylamine 


<5.0 

<5.0 

<5.0 

<5.0 

10 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

6.0 


Naphthalene 

Pencachlorophenol 


Phenanthrene 

Phenol 

Pyrene 

1 , 2  - Dichlorobenzene 
1 , 3 'Dichlorobenzene 
1 , 4 -Dichlorobenzene 
3,3' -Dichlorobenzidine 
4'Chloroaniline 
Dibenzofuran 

2- Nitroaniline 

3- Nitroaniline 

4- Nicroaniline 


<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<20 

<20 

<5.0 

<20 

<20 

<20 


Nitrobenzene 

Benzidine 


project  specific  fraction 
USEPA  625 


earth  tech  ‘  OAK  RIDGE 

?roj;  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27-JULY-1994  Sampling 
sample:  Pvirge  Well 


<qiibmictal  Number  32429-  1 

Dat^^mpled:  07/27/94  Time: 

Date  Received: 

Analysis  Dace: 

Lab  Sample  No;  93376 


11:00 

15:40 


Parameter 


Result 

ug/1 


Bis  (2-Chloroethoxy) - 

Methane  ^  ^ 

Butyl  Benzyl  Phthalate 

Chrysene 


<5-0 

<5.0 

<5.0 


Parameter 


1 , 2 -Diphenylhydrazine 
N-Nitroso-di- methyl amine 


Result 

ug/1 

<5.0 

<10 


’age 


4 


tech 


I 

I 


A  R  T  H 


\  \  1.  ^  r  ' 


\  I ,  s  i:  k  \  I  ' .  I 


ORGANOCHLORINB  PESTICIDES 
USEPA  METHOD  608 


luiTH  TECH  -  OAK  RIDGE 


jroj :  noth  Fighter  Group 
I  MICH  A.N.G. 

Ubm:  27 -JULY- 1994  Sampling 
Sample:  Purge  Well 


I 

I 


Parameter 


Result 

ug/1 


Aidrin 
■ipha-BHC 
leta-BHC 
Delta-BHC 
■lindane 
1,4'  -DDD 
4,4' -DDE 
H , 4 ' -  DDT 

Page  5 

I 

I 

I 


<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 


Submittal  Number 
Date  Sampled:  07/27/94  • 

Date  Received:  07/27/94  Time: 
Analysis  Date:  08/18/94 
Lab  Sample  No:  93376 


11:00 

15:40 


Parameter 


Result 

ug/1 


Dieldrin 
Endosulfan  I 
Endosulfan  II 
Endosulfan  Sulfate 
Endrin 

Endrin  Aldehyde 
Heptachlor 
Heptachlor  Epoxide 


<1.0 

<1.0 

<1,0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 


ORGANOCHLORINE  PESTICIDES 
USEPA  METHOD  608 


EARTH  TECH  -  OAK  RIDGE 
Proj :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  27 -JULY -1994  Sampling 
Sample:  ■  Purge  Well 


Parameter 

Result 

ug/i 

Chlordane  (technical) 

<1. 0 

Toxaohene 

<1.0 

PCB-loie 

<1.0 

PC3-1221 

<1.0 

PC3-1232 

<1.0 

Submittal  Number  32429 1 
Date  Sampled:  07/27/94  Time:  11:00 
Date  Received:  07/27/94  Time:  15:40 
Analysis  Date;  08/02/94 
Lab  Sample  No:  93376 


Parameter  Result 

ug/1 

PCB-1242 

PCS- 1248  <1-0 

PCB-12S4  •  <1-0 

PCB-1260  <1-0 


Page  6  - 


End  of  Analytical  Report 


March  14,  1995 


pifk)  ^ 

683  Emory  Valley  Road,  Oak  Ridge,  Tenn 


Captain  Fred  Vollmerhausen 
Environmental  Coordinator 

1 10th  Fighter  Group,  Michigan  Air  National  Guard 

3545  Mustang  Avenue 

Battle  Creek,  Michigan  49015-5509 

Dear  Captain  Vollmerhausen: 

Field  sampling  activities  at  the  1 10th  Fighter  Group  were  ongoing  from  the  first  of 
November  to  the  middle  of  December,  1994.  Approximately  750  gallons  of 
wastewater  generated  by  purging  monitoring  wells  and  decontaminating  sampling 
equipment  was  containerized  in  2  polyethylene  tanks  and  left  on  site.  A  composite 
sample  of  this  wastewater  was  collected  and  analyzed  for  priority  pollutant  list  ^ 
volatile  and  semivolatile  organic  compounds,  pesticides,  PCBs,  and  metals  (EPA 
methods  608,  624,  and  625)  in  the  Earth  Tech  Analytical  Laboratory,  Grand  Rapids, 
Michigan.  Per  our  phone  conversation  on  January  18,  1995,  Mr.  Greg  Reed  of  the 
Earth  Tech  laboratory  services  group  provided  you  a  preliminary  copy  of  these 
analytical  results.  The  final  report  was  mailed  to  our  office  and  is  being  transmitted 
to  you  with  this  letter. 

Please  contact  me  if  you  have  any  questions  or  comments  regarding  these  matters. 
Sincerely, 

EARTH  TECH 

Government  Services  Division 


J^k  S.  Briegev 
■project  Manager 


cc;  Mr.  Paul  Wheeler,  ANGRC  (1  Copy) 
Mr.  Tom  Cady,  HAZWRAP  (1  Copy) 

Attachments 


I 

i 


EARTH 


H 


(>. 

essee  37830  : 


Telephone 

15,483.9404 

Facsimile 

15.481.3834 


EARTH 


TECH 


A  N  A  I,  r  I  C  A  L  S  H  R  V  1  C  K  S 


1 

IrTH  tech  -  OAK  RIDGE 

ANALYTICAL 

REPORT 

Submittal  Number: 

Proj  :  noth  Fighter  Group 

Location: 

■  MICH  A.N.G. 

CCS  Number 

||ibm:  19 -December- 1994  Sampling 

CCS  Manager: 

1 

BCWW 

121994 

Jib  Sample  No: 

106548 

Mroject  Specific  Fraction 

Enclosed 

USEPA  624 

Eroject  Specific  Fraction 

Enclosed 

■  USEPA  625 

Wrganochlorine  Pesticides 

*  Enclosed 

USEPA  METHOD  608 

•rganochlorine  Pesticides 

*  Enclosed 

■  USEPA  Method  608 

Arsenic,  Total 

5.7 

fladmium,  Total 

1.6 

«romium,  Total 

110 

ropper,  Total 

65 

Lead,  Total 

74 

Jbrcury,  Total 

<0.2 

Mckel,  Total 

710 

Selenium,  Total 

<2.0 

Mlver,  Total 

<0.2 

p.nc.  Total 

660 

Antimony,  Total 

<2.0 

gallium.  Total 

<2.0 

ftryllium.  Total 

<10 

Sampled  by: 

J. Briegel 

Ate  Sampled: 

12/19/94 

mme  Sampled: 

12:00 

Date  Received: 

12/19/94 

■Lme  Received: 

1 

14:25 

*  See  attached  Statement  ( 

Df  Data  Qualifications. 

32429-  8 

.00 

Jack  Briegel 

Reporting  Units 
Limit 


1.0 

ug/1 

0.2 

ug/1 

50 

ug/1 

10 

ug/1 

1.0 

ug/1 

0.2 

ug/1 

10 

ug/1 

2.0 

ug/1 

0.2 

ug/1 

20 

ug/1 

2.0 

ug/1 

2.0 

ug/1 

10 

ug/1 

1 


oHiir)  Cli'iiwood  Hills  I’srkway  SE.  PO  Box  87-J.  ('.raiul  Rapids.  Ml  -l95B«-()87-l.  (5  I  6/9d2-9G()()  I’ax  9-12-9 


■199 


L. 


USEPA  624 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  19-Deceinber-1994  Sampling 
Sample :  BCWW 

121994 


Submittal  Number  32429-  8 

Date  Sampled:  12/19/94  Time:  12:00 
Date  Received:  12/19/94  Time:  14:25 
Analysis  Date:  12/31/94 
Lab  Sample  No:  106548 


Parameter 


1,1,1- Trichloroethane 

1.1.2. 2 - Tetrachloroethane 

1.1.2-  Trichloroethane 

1. 1- Dichloroe thane 

1. 1- Dichloroethylene 

1. 2- Dichloroethylene- 

(total) 

1 , 2  - Dichloroethane 

1 . 2 - Dichloropropane 
2-Chloroethyl  Vinyl  Ether 
Benzene 

Bromodichloromethane 

Bromof orm 

Bromomethane 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1, 3-Dichloropropylene 

Dibromochlorome thane 

Ethylbenzene 

Methylene  Chloride 

Tetrachloroethylene 

Toluene 

trans- 1, 3 -Dichloropropene 

Vinyl  Chloride 

Xylene,  Total 

Trichloroethylene 

Acrolein 

Acrylonitrile 

Dichlorodifluoromethane 

Tr i chi or o  f luorome thane 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<2.0 

2.0 

<1.0 

1.0 

<1.0 

1.0 

<10 

10 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<3.0 

3.0 

<1.0 

1.0 

*<15 

15 

<1.0 

1.0 

<10 

10 

<1.0 

1.0 

*  See  attached  Statement  of  Data  Qualifications 


5555  cu-nvvood  Hills  Piirkwav  SE.  PO  Bon  07*4.  Craixl  Rapids.  MI  -19588-08 /-I.  8  1 6/9-12-9600  Kin  J4->  6 


Page 


EARTH 


TECH 


A  X  A  1-  V  T  I  C  A  1.  S  K  R  V  1  C.  K  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  625 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  19 -December- 1994  Sampling 
Sample:  BCWW 

121994 


Submittal  Number  32429-  8 

Date  Sampled:  12/19/94  Time:  12:00 
Date  Received:  12/19/94  Time:  14:25 
Analysis  Date:  12/28/94 
Lab  Sample  No:  106548 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

1,2,4- Trichlorobenzene 

<5.0 

5.0 

2 , 4 , 5-Trichlorophenol 

<5.0 

5.0 

2,4,6- Trichlorophenol 

<5.6 

5.0 

2 , 4-Dichlorophenol 

<5.0 

5.0 

2 , 4 -Dimethylphenol 

<5.0 

5.0 

2 , 4 -Dinitrophenol 

<20 

20 

2 , 4-Dinitrotoluene 

<5.0 

5.0 

2, 6-Dinitrotoluene 

<5.0 

5.0 

2-Chloronaphthalene 

<5.0 

5.0 

2  - Chlorophenol 

<5.0 

5.0 

2 -Methylnaphthalene 

7.0 

5.0 

2 -Methylphenol 

<5.0 

5.0 

2-Nitrophenol 

<5.0 

5.0 

4-Bromophenyl  Phenyl ether 

<5.0 

5.0 

4 , 6-Dinitro- 

<20 

20 

2 -Methylphenol 

4 -Chloro- 3 -Methylphenol 

<5.0 

5.0 

4 - Chlorophenylphenyl - 

<5.0 

5.0 

Ether 

4 -Methylphenol 

<5.0 

5.0 

4-Nitrophenol 

<20 

20 

Acenaphthene 

<5-0 

5.0 

Acenaphthylene 

<5.0 

5.0 

Anthracene 

<5.0 

5.0 

Benzo  (a)  Anthracene 

<5.0 

5.0 

Benzo  (a)  Pyrene 

<5.0 

5.0 

Benzo  (b&k)  Fluoranthene 

<5.0 

5.0 

Benzo  (g,h,i,)  Perylene 

<5.0 

5.0 

Benzoic  Acid 

<50 

50 

Benzyl  Alcohol 

<50 

50 

Bis  (2 -Chloroisopropyl) - 

<5.0 

5.0 

Ether 

Bis  (2 -Chloroethyl)  Ether 

<5.0 

5.0 

Bis  (2 -ethylhexyl) - 

<5.0 

5.0 

Phthalate 

- 

Jge  3  _ _ 

M  5555  Hills  Park\v;iy  SK,  PO  Box  874.  f’irnnci  Rapids.  Ml  49588-0874,  0  I  6/94 2-9(5()()  Tax  942-0499 


EARTH 


tech 


A  N  A  I.  V  T  1  C  A  L  S  K  R  \  I  I’- 


PROJECT  SPECIFIC  FRACTION 
USEPA  625 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  19 -December- 1994  Sampling 
Sample:  BCWW 

121994 


Parameter 


Bis  (2-Chloroethoxy) - 
Methane 

Butyl  Benzyl  Phthalate 
Chrysene 

Di - n- Butylphthalat e 
Di-n-Octylphthalate 
Dibenzo  (a,h)  Anthracene 
Dime thy Iphthalate 
Diethylphthalate 
Fluoranthene 
Fluorene 

Hexachl or oben z  ene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Isophorone 

Indeno  {1,2,3-cd)  Pyrene 

N-Nitrosodi - n- Propylamine 

N-Nitroso - di - Phenylamine 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1 . 2 - Dichlorobenzene 

1.3 - Dichlorobenzene 

1. 4 - Dichlorobenzene 
3,3' -Dichlorobenzidine 
4-Chloroaniline 
Dibenzofuran 

2 - Nitroaniline 

3- Nitroaniline 

4 - Nitroaniline 
Nitrobenzene 
Benzidine 


Submittal  Number  32429-  8 

Date  Sampled:  12/19/94  Time:  12:00 
Date  Received:  12/19/94  Time:  14:25 
Analysis  Date:  12/28/94 
Lab  Sample  No:  106548 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

<5.0 

5.0 

<20 

20 

<20 

20 

<20 

20 

<5.0 

5.0 

<50 

50 

Page 
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I 


EARTH 


TECH 


A  N  A  1,  V  r  1  C  A  I.  S  K  R  \’  I  C  K  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  625 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm;  19 -December- 1994  Sampling 
Sample;  BCWW 

121994 


Parameter 


Ige  5 


•Submittal  Number  32429-  8 

Date  Sampled:  12/19/94  Time:  12:00 
Date  Received:  12/19/94  Time:  14:25 
Analysis  Date:  12/28/94 
Lab  Sample  No:  106548 


1 , 2 -Diphenylhydrazine 
N-Nitroso-di-methylamine 


Result 

ug/1 

<5.0 

<10 


Reporting 

Limit 

ug/1 


3oo5  Clctiwood  Hills  I’ai  kwJiy  SH.  PO  Hox  874.  Grand  Rapids.  .Ml  40:188-0874.  (5  Ifi/042-06()()  I'’a.\  042-()49!) 


tech 


A  N  A  L  Y  -r  I  C  A  1.  S  I'l  K  \  I  C  I’-  S 


E  A  R  T 


ORGANOCHLORINE  PESTICIDES 
USEPA  METHOD  608 


EARTH  TECH  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  19 -December- 1994  Sampling 
Sample:  BCVJW 

121994 


Submittal  Number  32429- _  a 
Date  Sampled:  12/19/94  Time: 
Date  Received:  12/19/94  Time: 
Analysis  Date:  01/11/95 
Lab  Sample  No:  106548 


12:00 

14:25 


Parameter 


Aldrin 

Alpha -BHC 

Beta-BHC 

Delta-BHC 

Lindane 

4,4' -DDD 

4,4'- DDE 

4,4' -DDT 

Dieldrin 

Endosulfan  I 

Endosulfan  II 

Endosulfan  Sulfate 

Endrin 

Endrin  Aldehyde 
Heptachlor 
Heptachlor  Epoxide 


Page  6 


Result 

Reporting 

Limit 

ug/1 

ug/1. 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

<1.0 

1.0 

EARTH 


H 


I 
I 

JeIARTH  tech  -  OAK  RIDGE 
Proj  :  noth  Fighter  Group 

tMICH  A.N.G. 

ubm:  19 -December- 1994  Sampling 


A  N  A  L,  V  TIC  A  L  S  I:!  R  \  1  C  V.  S 


ORGANOCHLORINE  PESTICIDES 
USEPA  METHOD  608 


Sample : 


I 

I 

I 

I 

I 

^ge  7  - 

I 

I 

I 

I 

I 

I 

I 
I 


BCWW 

121994 


Submittal  Number  32429-  8 

Date  Sampled:  12/19/94  Time: 
Date  Received:  12/19/94  Time: 
Analysis  Date:  12/30/94 
Lab  Sample  No:  106548 


12:00 

14:25 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

Chlordane  (technical) 

<1.0 

1.0 

Toxaphene 

<1.0 

1.0 

PCB-1016 

<1.0 

1.0 

PCB-1221 

<1.0 

1.0 

PCB-1232 

<1.0 

1.0 

PCB-1242 

<1.0 

1.0 

PCB-1248 

<1.0 

1.0 

PCB-1254 

<1.0 

1.0 

PCB-1260 

<1.0 

1.0 

End  of  Analytical  Report 


3o55  Cli-iiw  00(1  Hills  Pnrkwny  SR.  I’O  13o.\  B74.  Craiul  Rapi(l.s.  Ml  4»5»a-0»M.  fi  1  C/94  2-!)fK)()  Ka-x  942-C4!)9 


683  Emory  Valley  Road,  Oak  Ridge.  Tennessee  37830 


March  21,  1995 


Captain  Fred  Vollmerhausen 

Environmental  Coordinator  ' 

1 10th  Fighter  Group,  Michigan  Air  National  Guard 

3545  Mustang  Avenue 

Battle  Creek,  Michigan  49015-5509 

Dear  Captain  Vollmerhausen: 

A  hollow  stem  auger  drilling  rig  was  used  to  advance  five  boreholes  (four  at  Site  1  and  one  east 
of  Building  6914)  at  the  Air  National  Guard  facility  during  December  1994.  The  auger  cuttings 
which  were  removed  from  these  boreholes  were  either  drummed  or  placed  on  plastic  sheeting 
next  to  the  boring  from  which  they  were  removed.  The  well  and  cuttings  locations  are  included 
on  Attachment  I .  All  of  the  soil  or  groundwater  analytical  results  assodated  with  the  boring/wells 
are  presented  on  Attachment  II.  Soil  samples  for  laboratory  analysis  were  only  collected  from 
one  borehole,  BC1MW2.  Well  numbers  and  locations,  samples  collected  from  each  boring,  and 
cuttings  disposition  are  included  on  Attachment  III. 

On  February  22,  1995  I  contacted  Ms.  Lori  Aronoff,  Environmental  Quality  Analyst  for  the 
Michigan  Department  of  Natural  Resources  for  guidance  regarding  the  disposition  of  these 
cuttings.  Ms.  Aronoff  indicated  to  me  that  cuttings  should  not  be  disposed  of  by  the  well  or  on 
clean  soils  if  soil  samples  collected  from  these  borings  contain  compounds  which  exceed  the 
Michigan  Environmental  Response  Act  307  Type  B  direct  contact  or  Type  A  values.  The  soil 
samples  collected  from  well  location  1MW2  (10  to  12  and  20  to  22  foot  bgs  intervals)  were 
analyzed  for  VOCs,  SVOCs,  and  metals.  Only  selenium  and/or  arsenic  were  detected  in 
concentrations  which  exceed  the  cleanup  criteria.  She  did  state  that  it  was  acceptable  practice 
to  combine  contaminated  soils  with  other  similarly  contaminated  soils,  i.e  other  sites  where 
similar  types  of  contamination  exists.  Placing  the  cuttingns  in  the  Drainage  Swale  (Site  2)  prior 
to  covering  this  area  with  the  earthen  cover  would  be  one  option  to  consider.  Data  presented 
in  the  Site  2  Source  Removal  Action  Plan  (Engineering-Science,  1994)  shows  that  sediments 
at  the  bottom  of  the  drainage  swale  contain  polynuclear  aromatic  hydrocarbons  and  metals 
above  the  Type  A  and  B  cleanup  criteria.  These  contaminants  are  the  primary  contaminants 
of  concern  within  the  Site  1  soils  and  groundwater. 

Please  contact  me  if  you  have  any  questions  or  comments  regarding  these  matters. 
Sincerely, 

EARTH  TECH 

jSo^mment  Services  Division 

peKJk  s\  Briegel  ^ 

Xipject  Manager 


cc:  Mr.  Paul  Wheeler,  ANGRC  (1  Copy) 

Mr.  Tom  Cady,  HAZWRAP  (1  Copy) 

Attachments 


Telephone 
6  1  5.483.9404 
Facsimile 
615.481.3834 


EARTH 


TECH 


ATTACHMENT  I 


LOCATION  MAP 


I 

I 


Attachment  II 


Location 

Well  # 

Samples 

Cuttings  Location 

Site  1  {located 
in  parking  lot 
next  to  AGE 
shop) 

BC1MW1 

groundwater  only; 

PID  readings  during 
drilling  were  0  ppm; 
located  outside  of 
contaminated  Site  1 
soils 

cuttings  are  located  on  the 
northern  edge  of  the 
parking  lot  covered  in 
plastic  ^ 

Site  1 

BC1MW2 

soil  samples 
1MW21012  and 

1 MW22022  were 
collected  from  this 
boring  (a);  PID 
readings  during 
drilling  (to  water 
table)  were  0  ppm 

suspected  product  in  well; 
cuttings  from  the  surface 
to  the  water  table  were 
drummed  and  left  by  the 
well;  cuttings  from  the 
water  table  to  total  depth 
were  placed  in  two  drums, 
labelled,  and  combined 
with  the  BC1MW3 
saturated  cuttings 

Site  1  (located 
on  the  eastern 
edge  of  Site 

1) 

BC1TMW3 

groundwater 
samples  only;  PID 
readings  during 
drilling  were  0  ppm; 
located  outside  of 
contaminated  Site  1 
soils 

drilled  outside  of  known 
contaminated  soil  plume; 
cuttings  were  left  on 
plastic  by  boring 

Site  1  (located 
next  to 
BC2MW1) 

BC1MW3 

groundwater 
samples  only;  PID 
readings  during 
drilling  were  0  ppm; 
located  outside  of 
contaminated  Site  1 
soils 

located  next  to  BC2MW1 ; 
cuttings  from  surface  to 
water  table  were  left  on 
plastic  by  the  well; 
cuttings  from  the  water 
table  to  total  depth  were 
placed  in  2  drums, 
labelled,  and  combined 
with  the  BC1MW2 
cuttings 

In  parade 
ground 

BCMW16 

groundwater 
samples  only;  PID 
readings  during 
drilling  were  0  ppm; 
located  in  an  area 
where  soil 
contamination 
should  not  be 
present 

cuttings  were  covered  in 
plastic  and  left  by  the  well 

ATTACHMENT  Hi 

ANALYTICAL  RESULTS 


SAMPLE  NO. 


lA 


VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name:  COMPUCHEM  ENV.  CORP. 

Lab  Code:  COMPU  Case  No.:  29839 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5.0  (g/mL)  G 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  7 

GC  Column :DB624  ID:  0.53  (mm) 

Soil  Extract  Volume:  _ (uL) 


Contract:  500639 
SAS  No . :  SDG 

Lab  Sample  ID 
Lab  File  ID:  GH070471A52  .D 

Date  Received:  12/17/94 
Date  Analyzed:  12/28/94 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 


1MW21012 

No. :  00011 
:  670471 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/KG  Q 


74-87-3 - Chlorome  thane 

ii 

U 

74-83-9 - Bromome  thane 

5 

U 

75-01-4 - Vinyl  Chloride 

11 

u 

75-00-3 - Chloroe  thane 

11 

u 

75-09-2 - Methylene  Chloride 

67-64-1 - Acetone 

21 

19 

B 

75-15-0 - Carbon  Disulfide 

5 

U 

75-35-4 - 1, 1-Dichloroethene 

5 

u 

75-34-3 - 1, 1-Dichloroethane 

5 

u 

67-66-3 - Chloroform 

5 

u 

107-06-2 - 1,2  -Dichloroethane 

5 

u 

78-93-3 - 2  -But  anone 

22 

u 

71-55-6 - 1, 1, 1-Trichloroethane 

5 

u 

56-23-5- - Carbon  Tetrachloride 

5 

u 

75-27-4 - Bromodichlorome  thane 

5 

u 

78-87-5 - 1,2-  Dichloropropane 

5 

u 

.  10061-01-5 - cis-1, 3-Dichloropropene 

5 

u 

79-01-6 - Trichloroe  thene 

5 

u 

124-48-1 - Dibromochlorome  thane 

5 

u 

79-00-5 - 1, 1,2-Trichloroethane 

5 

u 

71-43-2 - Benzene 

5 

u 

10061-02-6 - 1 rans -1,3 - Dichloropropene 

5 

u 

75-25-2 - Bromoform 

11 

u 

108-10-1 - 4  -Methyl  -  2  -  Pent  anone 

16 

u 

591-78-6 - 2-Hexanone 

16 

u 

127-18-4 - Tetrachloroe  thene 

5 

u 

79-34-5 - 1,1,2, 2  -Te  t  rachloroethane 

11 

u 

108-88-3 - Toluene 

5 

u 

108-90-7 - Chlorobenzene 

5 

u 

100-41-4 - Ethylbenzene 

5 

u 

100-42-5 - Styrene 

5 

u 

1330-20-7 - Xylene  (total) 

16 

u 

108-05-4 - Vinyl  Acetate 

11 

u 

Man 

page  1  of  2  FORM  I  VOA 


^  t'^ 


V  •»#  r 


w-% 


•  ♦ 


SAMPLE  NC. 


VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name:  COMPUCHEM  ENV.  CORP.  Contract:  500639 

Lab  Code:  CCMPU  Case  No. :  29839  SAS  No. : 


1MW21012 

SDG  No. :  00011 


Matrix:  (soil/water)  SOIL 


Tiab  Sample  ID:  670471 


Sample  wt/vol:  5.0  (g/mL)  G 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  7 


Lab  File  ID:  GH070471A52  .D 

Date  Received:  12/17/94 
Date  Analyzed;  12/28/94 


GC  Column :DB624  ID:  0.53  (mm)  *  Dilution  Factor:  1.0 

Soil  Extract  Volume:  _ .(uL)  Soil  Aliquot  Volume. 


CAS  NO. 


CONCENTRATION  UNITS: 
COMPOUND  (ug/L  or  ug/Kg)  UG/KG 


page  2  of  2 


FOE?M  I  VOA 


-  •v^  . 


SEMIVCLATILE  ORGANICS  AAIALYSIS  DATA  SRc.ET 

LaJo  Name:  CCMPUCTEM  ENV.  CORP.  Concract :  (3-90) -RE'/S 

Lab  Code:  COMPU  Case  No.:  29839  SAS  No.:  SEXG  No.:  00043 


Matrix:  (soil/water)  SOIL 
Sample  wt/vol;  30.1  (g/mL)  G 

Level:  ■  (low/med)  LOW 
%  Moisture:  7  decanted:  (Y/N)  N 

Concentrated  Extract  Volume:  500 (uL) 

Injection  Volume :  2.0 (uL) 

GPC  CleanuD:  (Y/N)  Y  pH:  7.3 


Lab  Sample  ID:  670463 
Lab  Pile  ID:  GH070463A08 .D 

Date  Received:  12/17/94 
Date  Extracted: 12/28/94 
Date  Analyzed:  01/23/95 
Dilution  Factor :  1.0 


CAS  NO. 


ODMPOUND 


CONCENTRATION  UNITS 
(ug/L  or  ug/Kg)  UG/KG 


jean 


108-95-2 - Phenol 

350 

U 

1 1 1-44-4 - bis  (2-ChioroethYl)  ether 

350 

u 

95-57-8 - 2-Chlorophenol 

350 

u 

541  -73  -1 - 1,3  -Dichlorobenzene 

350 

u 

1  nfi-46-7 - 1, 4 -Dichlorobenzene 

350 

u 

qc;_sn-i - 1,2  -Dichlorobenzene 

350 

u 

95-48-7 - 2-MethylphenoL 

350 

u 

108-60-1 - 2,2'  -oxybis  (1-Chloropropane) 

350 

u 

106-44-5 - 4-MethYlphenol 

350 

u 

621-64-7 - N-Nitroso-di-n-propyiamine__ 

350 

u 

fi7-77-l. - Hexachloroe  thane 

350 

u 

96-95-3 - Nitrobenzene 

350 

u 

78-59-1 - 1 sophorone 

350 

u 

66-75-5 - 2-Nitrophendl 

350 

u 

105-67-9 - 2,4  -DimethYlphenol 

350 

u 

111-9L-1 - bis  (2-ChloroethoxY)  methane 

350 

u 

170-63-2 - 2.4-Dichlorophenoi 

350 

u 

1  70-62-1 - 1 . 2. 4 -Trichlorobenzene 

350 

u 

91-20-3 - Naohthalene 

350 

u 

1(16-47-8 - 4-Chloroaniline 

350 

u 

S7-66-3 - Hexachlorobutadiene 

350 

u 

qq.qn-T - 4  -(Chloro-S  -methvlphenol 

350 

u 

91-57-6 - 2  -Methvlnanhthalene 

350 

u 

77-47-4 - Hexachlorocyclopentadiene___ 

350 

u 

66-06-2 - 2.4. 6-Trichlorophenol 

350 

u 

qq-q6-4 - 2 . 4 . 5-Trichlorophenol 

860 

u 

qi_q6-7 - 2-  Chloronaphthalene 

350 

u 

TT 

flfl-74-4 - 2-Nitroaniline 

860 

u 

m-n-l - Dimethvlohthalat  e 

350 

u 

ry 

706-96-6 - Acenanhthvlene 

350 

u 

TT 

606-70-7 - 2 . 6-Dinitrotoluene 

350 

u 

qq_n9-7 - 3-  Ni  t  roanil  ine 

860 

u 

63-32-9 - Acenanhthene 

350 

u 

FORM  I  SV-1 


3/90 


29S39  00043  S9t1PLE  DRTR  SUMIIRRV 


936 


SEMIVOLATILE  ORGANICS  ANALYSIS  DATA 


Lab  Name:  CCMPUCHEM  ENV.  CORP.  Contract 

Lab  Code:  CCMPU  Case  No.:  29839  SAS  No. 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  30.1  (g/mL)  G-  . 

Level:  (low/med)  LOW 

%  Moisture:  7  decanted:  (Y/N)  N 

Concentrated  Extract  Volume:  500 (uL) 

Injection  Volume:  2.0 (uL) 


EP.A.  SAMPLE  MO. 

SHEET 

(3-90) -REVS 
SDG 

Lab  Sample  ID 
Lab  File  ID:  .  GH070463A08 .D 

Date  Received:  12/17/94 
Date  Extracted: 12/28/94 
Date  Analyzed:  01/23/95 
Dilution  Factor :  1.0 


1MW21012 

No. :  00043 
:  670463 


GPC  Cleanup:  (Y/N)  Y 


pH:  7.3 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS 
(ug/L  or  ug/Kg)  UG/^ 


51-23-5 - 2, 4-Dinitrophenol 

860 

U 

100-02-7 - 4-Nitrophenol 

860 

u 

132-64-9 - Dibenzofuran 

350 

u 

1 21 -14 -2 - 2 , 4 -Dinitrotoiuene 

350 

u 

34-56-2 - Diethylphthalate 

350 

u 

7005-72-3 - 4  -Chlorophenyl  -phenylether _ 

350 

u 

86-73-7 - - - Fluorene 

350 

u 

100-01-6 - 4-Nitroaniline 

860 

u 

534-52-1 - 4, 6-Dinitro-2-methylphenoi _ 

860 

u 

86-30-6 - N- nit rosodiphenylamine  { 1 ) _ 

350 

u 

101-55-3 - 4  -Bromophenyl-phenylether _ 

350 

u 

1 1 8-74-1 - Hexachlorobenzene 

350 

u 

87-86-5. - Pentachlorophenol 

860 

u 

85-01-8 - Phenanthrene 

350 

u 

120-12-7 - Anthracene 

350 

u 

86-74-8 - Carbazole 

350 

u 

84-74-2 - Di  -n-butvlohthalat  e 

68 

JB 

206-44-0 - Fluoranthene 

350 

u 

129-00-0 - Pyrene 

350 

u 

85-68-7 - ButylbenzvlDhthalate 

350 

u 

-QA-i - 3 . 3 '  -Dichlorobenzidine 

350 

u 

56-55-3 - Benzo  (a)  anthracene 

350 

u 

218-01-9 - Chrvsene 

350 

u 

117-81-7 - bis  (2-Ethylhexyl)  phthaiate _ 

350 

u 

1 1 7-84-0 - Di-n-octvlDhthalate 

350 

u 

TT 

705-99-2 - Benzo  (b)  fluoranthene 

350 

u 

207-08-9 - Benzo  (k)  fluoranthene 

350 

u 

tt 

50-32-8 - Benzo(a)Dvrene 

350 

u 

TT 

193-39-5 - Indeno  (1, 2, 3-cd)  pyrene 

350 

u 

TT 

53-70-3 - Dibenzo  (a.  h)  anthracene 

350 

u 

191-24-2 - Benzo  (a.h,  i)  perylene 

350 

u 

tt 

qo-12-o - 1  -Methvlnachthalene 

350 

u 

I 


(1)  -  Cannot  be  separated  from  Diphenylamine 

FORM  I  SV-2 


3/90 


29SJ9  0004J  SnNPLE  DQTf!  SUmftRV 


U.S.  EPA 


CLP 


INORGANIC  ANALYSES  DATA  SHEET 


EPA  SAMPLE  NO. 


1MW21012 


1b  Name:  COMPUCHEM_ENV._CORP. _  Contract:  SW-846 _  1 _ 

b  Code:  COMPU_  Case  No.:  5p063_  SAS  No.:  _  SDG  No.;  983913 

>*trix  (soil/water) :  SOIL_  Lab  Sample  ID:  670477 

I^vel  (low/med) :  LOW Date  Received:  12/17/94 

^Solids:  _92.5 

Concentration  Units  (ug/L  or  mg/kg  dry  weight) :  MG/^ 


CAS  No. 

Analyte 

Concentration 

7440-36-0 

Antimony_ 

0.20 

7440-38-2 

Arsenic 

3.8 

7440-39-3 

Barium 

10.3 

7440-41-7 

Beryllium 

0.12 

7440-43-9 

Cadmiiom 

0.05 

7440-47-3 

Chromixim_ 

5.2 

7440-50-8 

Copper_ _ 

4.3 

7439-92-1 

Lead 

3.8 

7440-02-0 

Nickel 

4.8 

7782-49-2 

Selenium_ 

0.65 

7440-22-4 

Silver 

0.06 

7440-28-0 

Thallium_ 

0.57 

7440-66-6 

Zinc 

15.5 

C 

Q 

M 

u 

N 

P 

P 

B 

P 

B 

P 

U 

P 

* 

P 

P 

P 

P 

P 

U 

N 

P 

U 

P 

P 

IBfilF! 


|olor  Before: 
Color  After: 
lomments : 


BROWN_ 

YELLOW 


Clarity  Before: 
Clarity  After: 


Texture :  MEDIUM 

Artifacts:  _ 


■ 

1  FORM  I  - 

IN 

ILM03.0 

1 

SAMPLE  NO. 


lA 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


T,ah  Name:  CCMPUCHEM  ENV.  CORP.  Contract;  500639 


1MW22022 


Lab  Code:  COMPU  Case  No.:  29839  SAS  No.:  SDG  No.:  00011 


Lab  Sample  ID:  670467 

Lab  File  ID:  GH070467A52 .D 

Date  Received:  12/17/94 

Date  Analyzed:  12/28/94 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/KG 


74-f?7-7 - Chlorome  thane 

10 

U 

74-83-9 - Bromomethane 

5 

U 

U 

7c^_r)T-4 - Vinyl  Chloride 

10 

7c:_nn-3 - Chloroethane 

10 

u 

7c;_f)<5_2 - Methylene  Chloride 

22 

B 

- Acetone 

10 

u 

u 

7S_Tq_n - Carbon  Disulfide 

5 

7c:;_7c^_4 - 1 ,  l-Dichloroethene 

5 

u 

7i:i_74--^ - 1, 1-Dichloroethane 

5 

u 

47_f:f:_T - Chloroform 

5 

u 

u 

107-06-2 - 1,2-Dichloroethane 

5 

7fl_qq_7 - 2-Butanone 

20 

ur 

u 

7X_c^c:;_;; - -1, 1, 1-Trichloroe  thane 

5 

55-23-=; - Carbon  Tetrachloride 

5 

u 

75-27-4 - Rromodichloromethane 

5 

u 

75-57-5 - 1, 2-Dichloropropane 

5 

u 

10061-01-5 - cis-l,3-Dichioropropene 

5 

u 

TQ-ni  - Trichloroethene 

5' 

u 

10ZL-.AP-1 - Dibromochlorome  thane 

51 

u 

7Q_nn-c: - 1, 1 . 2-Trichloroe thane 

5 

u 

-71-43-2 - Benzene 

5 

u 

u 

u 

D 

10061-02-6 - 1 rans  -1,3  -Dichloropropene__ 

7q-25-2 - Bromoform 

5 

10 

inn-in-i - 4-Methyl-2-Pencanone 

15 

qqi-Tfl-fi - 2-Hexanone 

15 

U 

u 

lo’7-ift-4 - Tetrachloroethene 

5 

79-34-5 - 1, 1, 2, 2-Tetrachloroethane _ 

infl-flfl-3 - Toluene 

10 

5 

u 

u 

u 

u 

u 

u 

u 

inn -90 -7 - Chlorobenzene 

5 

100-41-4 - Ethylbenzene 

5 

inn-42-5 - Stvrene 

5 

15 

•inn-'?n-7 - Xvlene  (total) 

infl-n=;-4 - Vinvl  Acetate 

10 

Matrix:  (soil/water)  SOIL 

Sample  wt/vol:  5.0  (g/mL)  G 

Level:  (low/med)  LOW 

%  Moistiire:  not  dec.  2 

GC  Column :DB624  ID:  0.53  (mm) 

Soil  Extract  Volume;  _ (uL) 


FORM  :  ‘.■'A 


*f 


•  c*r>MC»/  tr  noTQ  tMMPRV 


VOLATILiE  ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name;  COMPUCHEM  ENV.  CORP.  Contract:  500639 

Lab  Code:  COMPU  Case  No. ;  2983  9  SAS  No.  : 


SAMPLE  NO. 

1MW22022 

SDG  No. :  00011 


Matrix;  (soil/water)  SOIL 

Sample  wt/vol:  5.0  (g/mL)  G 

Level;  (low/med)  LOW 

%  Moisture:  not  dec.  2 

GC  Column ;DB624  ID:  0.53  (ram) 

Soil  Extract  Volume:  _ (uL) 

CAS  NO .  COMPOUND 


Lcib  Sample  ID:  670467 

Lab  File  ID:  GH070467A52  .D 

Date  Received:  12/17/94 

Date  Analyzed:  12/28/94 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ _(uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/KG  Q 


page  2  of  2  FORM  I  VOA 

29859  0Q911  5RMPLE  DRTR  SUMMRRV 


IB 

SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


;PA  SAMPLE  NO. 


Lab  Name;  COMPUCHEM  ENV.  CORP. 


Contract : 


(3-90) -REVS 


1MW22022 


Lab  Code:  COMPU 
Matrix:  { soil/water) 
Sample  wt/vol: 

Level:  ’  (low/med) 

%  Moistxire :  2 
Concentrated  Extract 
Injection  Volume: 

GPC  Cleanup:  (Y/N) 


Case  No. :  29839  SAS  No. : 
SOIL 

30.1  (g/mL)  G 
LOW 

decanted:  (Y/N)  N 
Volume :  500 (uL) 

2.0{uL) 

Y  pH:  7.3 


SDG  No. :  00043 
Lab  Sample  ID:  670462 
Lab  File  ID:  GH070462A08 .D 

Date  Received:  12/17/94 
Date  Extracted: 12/28/94 
Date  Analyzed:  01/23/95 
Dilution  Factor:  1.0 


CAS  NO. 


CONCENTRATION  UNITS: 

COMPOUND  (ug/L  or  ug/Kg)  UG/KG  Q 


108-95-2 - Phenol 

340 

U 

111-44-4 - bis  (2-Chloroethyl)  ether 

340 

u 

95-57-8 - 2  -  Chlorophenol 

340 

u 

541-73-1 - 1,3  -  Dichlorobenzene 

340 

U 

106-46-7 - 1,4  -  Dichlorobenzene 

340 

U 

95-50-1 - 1,2-  Dichlorobenzene 

340 

U 

95-48-7 - 2  -Me  thylphenol 

340 

u 

108-60-1 - 2,2'  -oxybis  (1-Chloropropane) 

340 

u 

106-44-5 - 4 -Me  thylphenol 

340 

u 

621-64-7 - N-Nitroso-di-n-propylamine 

.  340 

u 

67-72-1 - Hexachloroe  thane 

340 

u 

98-95-3. - Nitrobenzene 

340 

u 

78-59-1 - 1 sophorone 

340 

u 

88-75-5 - 2 -NitrophenoL 

340 

u 

105-67-9 - 2, 4-Dimethvlphenoi 

340 

u 

111-91-1 - bis-(-2-Chloroethoxy)  methane _ 

340 

u 

120-83-2 - 2,4  -Dichlorophenol 

340 

u 

120-82-1 - 1,2,4  -Trichlorobenzene 

340 

u. 

91-20-3 - Naphthalene 

340 

u 

106-47-8 - 4-Chloroaniline 

340 

u 

87-68-3 - Hexachlorobutadiene 

340 

u 

59-50-7 - 4  -Chloro-3  -methylphenol 

340 

u 

91-57-6 - 2  -Me  thylnaphthalene 

340 

u 

77-47-4 - Hexachlorocyclopentadiene 

340 

u 

88-06-2 - 2,4,6 -Tr  ichlorophenol 

340 

u 

95-95-4 - 2,4, 5-Trichlorophenol 

810 

u 

91-58-7 - 2  -Chloronaphthalene 

340 

u 

88-74-4 — - 2-Nitroaniline 

810 

u 

131-11-3 - Dimethylphthalate 

340 

u 

208-96-8 - Acenaphthylene 

340 

u 

606-20-2 - 2, 6-Dinitrotoluene 

340 

u 

99-09-2 - 3  -Ni  troaniline 

810 

u 

83-32-9 - Acenapht  hene 

340 

u 

FORM  I  SV-1 


3/90 


o  o  o  Q  n  in  in  .-1 


<rnMOi  c  noTQ  cmmmopv 


95.7  • 


SEMIVOLATILE  ORGANICS  Ai^ALYSIS  DATA  SHEET 


E?A  SAMPLE  NO. 


1MW22022 


Lab  Name:  COMPUCHEM  ENV.  CORP.  Contract::  (3-90) -REVS _ 

Lab  Code:  COMPU  Case  No.  :  29839  SAS  No.  :  SDG  No.  :  00043 


Matrix:  (soil/water)  SOIL 
Sample  '/rt:/vol:  30.1  (g/mL)  G 

Level :  ( low/med)  LOW 

%  Moisture:  2  decanted:  (Y/N)  N 

Concentrated  Extract  Volume:  500 (uL) 

In j  ection  Volume :  2.0 (uL) 

GPC  Cleanup:  (Y/N)  Y  pH:  7.3 


Lab  Sample  ID:  670462 
Lab  File  ID:  GH070462A08 .D 

Date  Received:  12/17/94 
Date  Extracted: 12/2 8/ 94 
Date  Analyzed:  01/23/95 
Dilution  Factor:  1.0 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/KG 


51-28-5 - 2,4  -Dinitrophenol 

810 

U 

100-02-7 - 4-Nitroohenol 

810 

u 

132-64-9 - Dibenzofuran 

340 

u 

121-14-2 - 2, 4-Dinitrotoluene 

340 

u 

84-66-2 - Die  thylphthalate 

340 

u 

7005-72-3 - 4  -  Chlorophenyl  -phenyie  ther 

340 

u 

86-73-7 - Fluorene 

340 

u 

100-01-6 - 4-Nitroaniline 

810 

u 

534-52-1 - 4,6-Dinitro-2-methylphenoi 

810 

u 

86-30-6 - - - N-nitrosodiphenylamine  (1) _ 

340 

u 

101-55-3 - 4-Bromophenyi-phenvlether 

340 

u 

118-74-1 - Hexachlorobenzene 

340 

u 

87-86-5 - Pentachlorophenol, 

810 

u 

85-01-8 - Phenanthrene 

340 

u 

120-12-7 - Anthracene 

340 

u 

86-74-8 - Carbazole 

340 

u 

84  -74  -  2 - Di-n-butylphthalate 

35 

JB 

206-44-0 - Fluoranthene 

340 

u 

129-00-0 - - Pyrene 

340 

u 

85-68-7 - Butvlbenzvlphthal  ate 

340 

u 

91-94-1 - 3 . 3 '  -Dichlorobenzidine 

340 

u 

56-55-3 - Benzo  (a)  anthracene 

340 

u 

218-01-9 - Chrysene 

340 

u 

117-81-7 - bis  (2-Ethylhexyi)  phthalate 

340 

u 

117-84-0 - Di-n-octylphthalate 

340 

u 

205-99-2 - Benzo  (b)  fluoranthene 

340 

u 

207-08-9 - Benzo  (k)  fluoranthene 

340 

u 

50-32-8 - Benzo  (a)  pyrene 

340 

u 

193-39-5 - Indeno  (1,2, 3 -cd)  pyrene 

340 

u 

53-70-3 - Dibenzo(a,h)  anthracene 

340 

u 

191-24-2 - - - Benzo  (q-,h,  i)  perylene 

340 

u 

90-12-0 - 1  -Methylnaphthalene 

340 

u 

(1)  -  Cannot  be  separated  from  Diphenylamine 

FORM  I  SV-2  3/90 


298J9  QQQ4J  SI4MPLE  DRTR  5UMNRRV 


9J 


U.S.  EPA 


CLP 


INORGANIC  ANALYSES  DATA  SHEET 


EPA  SAMPLE  NO. 


1MW22022 


Lab  Name:  COMPUCHEM_ENV . _CORP . _  Contract:  SW-84  6 _  _ 

Lab  Code:  COMPU  Case  No.:  50063_  SAS  No.:  _  SDG  No.:  983913 

Matrix  (soil/water):  SOIL_  Lab  Sample  ID:  670472 

Level  (low/med):  L0W_  Date  Received:  12/17/94 

%  Solids:  _97.8 

Concentration  Units  (ug/L  or  mg/kg  dry  weight)  :  MG/KG 


CAS  No. 

Analyte 

Concentration 

7440-36-0 

Antimony_ 

0.19 

7440-38-2 

Arsenic 

13.9 

7440-39-3 

Barium 

11.4 

7440-41-7 

Beryllium 

0.06 

7440-43-9 

Cadmium 

0.05 

7440-47-3 

Chromium_ 

3.4 

7440-50-8 

Copper _ 

5 « 2 

7439-92-1 

Lead 

2.3 

7440-02-0 

Nickel _ 

4.8 

7782-49-2 

Selenium_ 

0 . 73 

7440-22-4 

Silver _ 

0.06 

7440-28-0 

Thallixim_ 

0.55 

7440-66-6 

Zinc 

8.5 

C  Q 

M 

U  N 

P 

P 

B 

P 

B 

P 

U 

P 

* 

P 

P 

P 

P 

P 

U  N 

P 

U 

P” 

- - 

P 

Color  Before:  BROWN 
Color  After:  YELLOW_ 

Comments : 


Clarity  Before: 
Clarity  After: 


Texture :  MEDIUM 

Artifacts:  _ 


FORM  I  -  IN 


ILM03.0 


NO. 


I 


HALOGENATED  VOLATILE  ORGAOIICS 


"ab  Name : CGMPUCHSM , RTP 

b  Code :  CCMPU  Case  No . :  29839 


Macrix:  (soil /water) WATER 

i 


! 


[ample  wt/vol :  5 .0  (q-/ml)ML 

Moisture:  decanted:  (Y/N) 

'ilution  Factor:  1.  pH: 


-ANALYSIS  DATA  SHEET 


Contract : 


SAM? 


aCl.'iWlGWS 


SAS  No . :  SDG  No . :  00003 

Lab  Sample  ID:  671281 
Date  Received:  12 / 20 / 94 
Date  Analyzed:  12/30/94 


CONCENTRATION  UNITS : 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg) UG/L  Q 


- Ph  1  DTometh.a.ne 

0 . 50 

U 

_ Vi  nvl Chloride 

0 . 55 

u 

_ thane 

0 . 45 

u 

'Tc;  nn-T _ Ch  1  nmethane 

0 . 50 

u 

'Tc  _ 1  1 -Hn  ohloroethene 

0.35 

u 

_ - _ M/=^thv’lene  Chloride 

1.2 

PB 

cz  er  ..  (T  pi  c  _ l--i  7 -ni  r:hl  <^r<^^-t:hene 

0 .30 

U 

7 *=[...  7 A  - _ 1  1 -Diohloroe thane 

0.35 

U 

_ chloroform 

0 .35 

U 

7/1  07  q  - _ Rromoohl  oromethane 

0 . 25 

U 

7-i.cc  fT  _ 1  1  1 -Tt-t  ohl  f^roet  hane 

0.35 

u 

c  q  7  7  q- _ - _ Crirhon  Tetr^-chloride 

0.35 

u 

107  nc  7 _ 1  -.ni  oh  1  oroe thane 

0 . 25 

u 

7Q  m  ^  _ -Tr*’!  oh  1  oroethene 

0 .30 

u 

7p  ,o7.q  _ 1  7 -Hi  7hl  oronropane 

0 .30 

u 

nc  77  A  _ -.P'romorl i  oh  1  oromethane 

0 . 40 

u 

7/1  „,oq  7  _ ni  hrnmome thane 

0 . 40 

u 

1  1  n-.7c:--fl _ 9  -  CPTVR 

0 . 40 

u 

-rnn/ri  .m  _c _ /-t-i  7-niohl  oonoronene 

0 .30 

u 

-rrv/^/T-r  no.^T _ H-1  7  -  P  i  oh  1  oioonronene 

0 . 25 

u 

*-7n  nn  c _ 1  1  7  - T-oi  oh  1  noo^a t hane 

0 . 25 

u 

T  70  IQ  /I _ Tohr-?5ohl  orop^thene 

0 . 26 

JB 

-17.4  /I  n  - 1 _ n-i  V\-r-o>m«7oh  1  or*o)mp thane 

0.30 

u 

-!7^r  77  _yi _ 1  7— ni  h-oomoP  t  h^^ne 

0.35" 

u 

170  on  7 _ _  _  _  _  _ —Oh  1  oonhpTi  ^ene 

0.35 

u 

^7  7  77  A  ^-  —  1  1  1  7 -T’e t raohloroe t hane 

0 .35 

u 

OC  7C  7 _ _  _  _  _ —Pl^OmofoTTTt 

0 . 50 

u 

07  7 /t  c  _ T  1  7  7-TCA 

0 . 40 

u 

/y  —  ^  ^  t  i  -  "'  - 

7/rio/i  —17  7  — Tt"!  oh  1  orooropane 

0 .35 

u 

-4  77  Q  fZ  1  _ n -v/nmothiOTi  O  tfxn  a 

0.85 

u 

77  /4  7  <3  _ 7  _  Ot  1  /7>“/77  O  1  T  1  PT1  e 

0 . 25 

u 

17/^  /t7  /I  _ — A— Ohi  or*ot* o  1  n er e 

0 .35 

u 

07  1  _ 1  7— niohl  oooih#an  ^ene 

0 . 20 

u 

-17/-  A  o  _ 1  A_n-Tohl  r^ooVipn 7 e/n e 

0 . 20 

u 

7r*  trn  -?  _ _ 1  7— Pt  oh  1  Oi T“0> hi P T1  7 P n e 

0.30 

u  : 

29859  00036  SRMPLE  DRTR  SUtlMRRV 


SAiMFLZ  NO. 


ID 

.^OM_A.TIC  VOLATILE  ORGANICS  .ANALYSIS  DATA  Sn.r.ZT 


Lab  Name ;  COMPUCHEriL.RT? 


Concracc : 


3C1MW1GW5 


Lab  Code;  COMPU  Case  No.;  29839  SAS  No.: 
M3.tiri.x:  ( so il/w3.ti02r)  WATER 
Sample  wt/vol :  5_^(g/ml)ML 

%  Moisture;  decanted:  (Y/N) 

Dilution  Factor;  1 


SDG  No. ; 
Lab  Sample  ID : 
Date  Received; 
Date  Analyzed: 


00003 
S71231 
^ 7 /20/94 
12  730/94 


CONCENTRATION  UNITS: 
COMPOUND  (ug/L  or  ug/Kg)UG/L 


5.0 

U 

74:-Q7-3 - Met ny  1  ~  c  -  o u uy x  - - 

0 .35 

U 

0 .25 

U 

108-88-3 - ioluene. — - - - - - - - 

0.25 

U 

108-90“7 - CnloroDeiizeiic^ - - - - — 

0 . 20 

U 

—  ^  —  —  —  —  —  —  —  —  hi  cny  j,joeiiZ  ...  ■  '  ■ 

_  _  ^  ■’in  /  *1  A  _  r*\ -i  V^^^T17!!0ne 

0.50 

U 

S3  ~33  - -  —  3/1/  ^  -  Uiuie  uiiy  - 

,  -  • -r  -  T  n*? 

0.20 

U 

QC-.d.Y-o""”"’"'"'"  —  1/  ^  uiuicuiiy -  ' 

0.25 

U 

100-42-5 - Styrene - - - 

0 . 20 

U 

541-73  -1 - - - 1/  3  -DicriioiroDeiiZc2XiG:____ - - 

0.23 

Z 

106-46-7 - 1/  4 -Dicinorooeuzfciiic: — — - 

0.15 

IT 

95-50-1 _ 1/  2 -DicniOiTODeiiztiiic: - - — - - 

1. - - - - - 

FORM  I  3020 


29.9.39  00036  SRMPLE  DRTR  SUMMRR  > 


ZPA  SAMPLE  NO. 


1LC3 

LOW  CONC.  WATER  SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Name;  COMPUCHEM  ENV.  CORP.  Concracc ;  (10-92) REVS 


3C1MW1GW5 


Lab  Code:  CCMPU  Case  No.:  29839  SAS  No.: 

T..=ih  Sample  ID:  671283 

Lab  File  ID:  GH071283A07 .D 

Sample  Volume:  1000  (raL) 

Concencrated  Extract  Volume:  1000 (uL) 


SEG  No. :  00005 
Date  Received:  12/20/94 
Date  Extracted: 12/21/94 
Date  Analyzed:  12/30/94 
Dilution  Factor:  1.0 


Inj  ection  Volume :  1.0 (uL) 


CAS  NO. 


COMPOUND 


CONCENTRATION 
(ug/L)  Q 


108-95-2 - Phenol _ _ — _ 

111-44-4 - bis  (2-Chloroethyl)  ether _ 

95-57-8 - 2  -  Chloropheno  1 _ _ 

95-48-7 - 2 -Methvlphenol  _ _ 

108-60-1 - 2,2'  -oxybis  ( 1  - Chloropropane ) 

106-44-5 - 4  -Me  thylphenol _ _ 

621-64-7 - N-Nitroso  -di  -  n  -propylamine _ 

67-72-1 - Hexachloroe  thane_ _ _ 

98-95-3 - Nitrobenzene _ _ _ 

78-59-1 - . - 1  sophorone _ 

88-75-5 - 2  -  Ni  trophenol _ _ _ 

105- 67-9 - 2, 4 -Dime  thylphenol _ _ 

11-1.-91-1 _ bis  {2-Chloroethoxy)  methane 

120-83-2 - 2 , 4  -Dichlorophenol____ _ 

120-82-1 - 1,2,4  -Trichlorobenzene _ 

91-20-3--- - Naphthalene  _ _ 

106- 47-8 - 4  -Qiloroaniline  _ _ 

87- 68-3 - Hexachlorobutadiene _ 

59-50-7 - 4  -Chloro  -3  -me  thylphenol _ 

91-57-6 - 2  -  Methylnaphthalene  _ 

77-d.7-4 - Hexachlorocyclopent  adiene _ 

88- 06-2 - 2,4,6  -Trichlorophenol _ 

95-95-4 - 2,4,5  -Trichlorophenol _ 

91-58-7 - 2-ChloronaphthaJLene _ 

88-74-4 - 2  -Ni  troaniline _  - 

13 1-11 -  3-  - - Dimethylphthalate _ 

208-96-8 - Acenaphthylene  _ 

606-20-2 . . 2, 6-Dinitrotoluene _ 

99-09-2 - 3  -Nitroaniline  _ 

83-32-9 - Acenaphthene  _ _ _ 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

51 

5 

5 

5 

5 

5 

20 

5 

20 

5 

5 

5 

20 

5 


U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 


FORM  I  LCSV-1 


10/92 


29839  00005  SRtlPLE  DRTQ  SUPIMfiRV 


'CW  CONC.  WATER  SEi'^.r/OLATILS  ORGANICS  ANALYSIS  DAI 


Lab  Name;  CCMPUC-IEM  SNV.  CORP.  Concracc :  (10-92)  REVS 

Lab 'Code;  CCMPU  Case  No.;  29839  SAS  No 
{•.ah  Sample  ID:  S71283 
Lab  File  ID:  ;  •GK071283A07  .D 
Sample  Volume:  1000 

Conceacraced  Extract  Volume:  1000 (uL) 

Inj  ection  Volume :  1-0 (uL) 


3CliMWlGW5 


SDG  No. :  00005 
Date  Received:  12/20/94 
Dace  Extracted: 12/21/94 
Date  Anal'yzed:  12/30/94 
Dilution  Factor:  1.0 
dH:  _ _ 


CAS  NO. 


COMPOUND 


CONCENTRATION 

(ug/L)  Q 


2j__23_5 _ 2,4  -Dini  trophenol_ 

100-02-7 _ 4  -  Ni  t  rophenol_ 

132-64-9 _ Dibenzof  uran_ 


1  21-14-2 _ 2,4-Dinitrotoluene 

84- 66-2 - Diethylphthalate^ - ,  .  , — 

7005-72-3 - 4  -Chlorophenyl-phenylether — 

86- 73-7 - Fluorene _ _ 

100- 01-6 - 4-Nitroaniline -  ,  - ^ - 

53^52-1 _ •-4,6-Dinitro-2-methyiphenol 

of-IoQ.g _ N-Nitrosodiphenylam^e  (1 )  — 

101- 55-3 _ 4  -Bromophenyl  -phenylether 

118-74-1 _ _ Hexachlorobenzene - - - 

87- 86-5 _ Pentachlorophenol - 

85- 01-8 _ Phenanthrene____ - - 

84^4-2 _ Di-n-butylphthaiate - 

206-44-0 - Fluoranthene - - - 

129-00-0 - Pyrene 


n  - - ryj- - 

as%8 -7- . -  -Butylbenzyiphthalate__ 

q^_g4-i _ 3 , 3 '  -Dichlorobenzidine 

2g_55-3 _ Benzo-(  a)  anthiracene - 

218-01-9 - 


ii7~8i-7--------b5(2-Ethylhexyi)phthaiate_l 

_ Di-n-occylphchalate 


117-a4-U - -  — c — 

908-99-2 _ Benzo  (b)  fluoranthene 

207-08-9— . Benzo  (k)  fluoranthene 

50-32-8 _ Benzo(a)pyr^e 


?93:39_5 _ Indeno  (1, 2,3-cd)pyren^ 

93:70:3: _ Dibenzo  (a,h)  anthracene. 

191-24-2 _ Benzo  (g,h,  i)  perylene — 


20 

20 

5 

5 

5 

5 

5 

20 

20 

5 

5 

5 

20 

5 

5 

0.5 


51 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 


U 

U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 


(1) 


-  Cannot  be  separated  from  Diphenylamine 


nisan 


form  I  LCSV-2 


10/92 


29839  80005  SRMPLE  ORT-Q  SUmRRV 


U.S.  EPA 


CLP 


INORGANIC  ANALYSES  DATA  SHEET 


lb  Name:  COMPUCHEM  ENV.  CORP. 


Contract:  SW-846 


Lab  Code :  COMPU 


Case  No.:  50063  SAS  No.: 


EPA  SAMPLE  NO. 


BC1MW1GW5 


SDG  No. :  298397 


Jitrix  (soil/water) :  WATER 

rvel  (low/med)  :  LOW _ 

Solids:  0.0 


Lab  Sample  ID:  671284 
Date  Received:  12/20/94 


Solids: 


Concentration  Units  (ug/L  or  mg/kg  dry  weight) :  UG/L_ 


CAS  No. 


7429- 

7440- 

7440- 

7440- 

7440- 

7440- 

7440- 

7440- 

7440- 

7440- 

7439- 

\T4-39- 

T4'39- 

7439- 

7439- 

7440- 
•-7 4-40- 
7782- 
7440- 
7440- 
7440- 
'7440- 
.7440- 


•90-5 

■36-0 

•38-2 

•39-3 

•41-7 

•43-9 

■70-2- 

■47-3 

■48-4 

•50-8" 

•89-6 

•92-r" 

•95-4'“ 

•96-5’ 

-97-6 

-02-0 

-09-7- 

-49-2 

-22-4 

-23-5  ■ 

-28-0 

•62-2- 

-66-6' 


blor  Before:  COLORLESS 


'olor  After: 


lomments : 


COLORLESS 


112000 


Analyte  Concentration  C 


Al\aminum_ 

Antimony_ 

Arsenic _ 

Barium 

Beryllixam 

Cadmixim 

Calcivim 

Chromium_ 

Cobalt _ 

Copper _ 

Iron _ 

Lead 

Magnesium 

Manganese 

Mercury _ 

Nickel _ 

Potassium 

Scleni\im_ 

Silver _ 

Sodium 

Thallium_ 

Vanadium_ 

Zinc 

Cyanide _ 


17100 

89.0 


27100 


c 

Q 

M 

B 

P 

U 

P 

U 

F 

B 

P 

U 

P 

U 

P 

P 

U 

P 

U 

P 

B 

**  * - - 

.P 

U 

P 

B' 

..... 

P"' 

■  ‘ 

pr. 

•- 

P 

U 

N 

CV 

u 

P 

B 

....  .  - 

P 

u 

P 

U 

P 

P 

U 

W 

F 

B 

P 

B 

P 

NR 

Clarity  Before:  CLEAR_ 
Clarity  After:  CLE1AR_ 


Texture ; 


Artifacts: 


FORM  I  -  IN 


ILM03 . 0 


LHQP^GRNIC^.  SD6.  23SJ3Z- 


NO. 


'^‘VLOGENATED  VOLATILE  ORGANICS  AiMALYSIS  DATA  SHEET 


SAMPLE 


3C1MW3GW5 


Lab  r  GOMPUCHEM  ,  RTl 


Contract: : 


Lab  Code :  COMPU  Case  No.:  29839  SAS  No. 
Matrix:  (ooi T /water) WATER 


Sample  wt/vol: 
V  Moisture: 


5 . 0  (q/ml)  ^ 
decanted:  (Y/N) 


SDG  No . :  00003 
Lab  Sample  ID:  o7l27l. 
Date  Received:  12/20/94. 
Date  Analyzed:  12 /30 /94 


Dilution  Factor:  1 


CAS  NO 


COMPOUND 


CONCENTRATION  UNITS : 
(ug/L  or  ug/Kg)UGAL 


74- 37-3 - Chlorome  thane - - - - - 

75- 01-4 - Vinyl  Chloride_ _ _ _ 

74- 83-9 _ Bromomethane____ - - - 

75- 00-3 - Chloroethane. _ _ _ 

75-35-4 _ 1<  1-Dichloroethene - - 

75-0  9-2 - Methylene  Chloride - - — 

156-60-5 - t-L,2  -Dichloroe  thene - 

75-34-3 _ 1,  l-Dichloroethane_ - 

67-66-3 - ----Chloroform.^ - ^ - - - 

74- 97-5 _ Bromochlorome  thane - - - 

71-55-6- - 1/i  /  1-Trichloroe  thane - 

56-23-5 _ Carbon  Tetrachloride. - 

107-06-2 - 1, 2 -Dichloroe thane - 

79-01-6 - Trichloroethene_ - - - - 

78- 87-5 _ 1, 2-Dichloropropane^ - 

75- 27-4-' _ Bromodichloromethane__ - 

74-95-3 _ Dibromome  thane. _ _ 

110-75-8 - 2-CEVE_; - 

10061-01-5 - c-l,3-Dichloropropene - 

10061-02-6 - t-l,3-Dichloropropene - 

79- 00-5 _ 1, 1, 2-Trichloroethane - 

127-18-4 _ Tetrachloroethene - 

124-48-1 _ _  -Dibromochlorome  thane - 

106-93-4 _ 1, 2-Dibromoethane - - 

1  nfl-90-7 - Chlorobenzene_ - ^ - 

630-20-6 - 1, 1,  l,_2-Tetrachloroethane. 

75  _  25 -2 _ Bromoform _ _ — ^ — - 

7g..2^_5  —  —  —  —  — - 1/  1/  2f  2  —  TCA  —  

5g_]_a-4 _ 1, 2,3-Trichloropropane - 

0^00  —  35  —  1  —  — - —  Bromobenzene  — 

95-49-8 _ 2-Chlorotoluene_ - - - 

106-43  -4 _ 4-Chlorotoluene — - - 

541-'73-l _ 1, 3 -Dichlorobenzene - 

1  06-46-7 _ 1, 4 -Dichlorobenzene - 

95-50-1 _ 2-Dichlorobenzene - 


0,50  H _ 

0.55  U _ 

0 . 45  U _ 

0 ■ 50  U _ 

0 ■ 35  U _ 

1 . 4  PB 

0 .30  U _ 

0.35  U _ 

0 . 0040  JPB 

0.25  U _ 

0 . 35  U _ 

0.35  U _ 

0 . 25  U _ 

0 ■ 30  n _ 

0.30  U _ 

0 . 40  U _ 

0 . 40  2 _ 

0 . 40  U _ 

0.30  U _ 

0.25  U _ 

0.25  n _ 

0 .30  U _ 

Q  ■  30  U _ 

0.35  U _ 

0.35  U__ 

0 . 35  U _ 

Q ■ 50  U _ 

0.40  U _ 

0.35  U__ 
0  .  85  U_ 
0.25  U_ 
0.3  5  U_ 

0 . 20  U _ 

0.20  U__ 
0 . 30  U _ 


29SJ9  00036  SflMPLE  ORTR  SUMMRR^^ 


MO. 


ID 

.iRCMAT-C  VOLATILE  ORC-ANICS 

b  Mame : COMPQCHSM , RTP 
b  Code :  COMPU  Case  No . :  29839 
cri:<:  (soil /water)  WATER 
mpla  wt/vol:  5 . 0 (q/ml) 

Moisture:  decanted;  (Y/N) 

iution  Factor;  1  pH: 


.ANALYSIS  DATA  SHEET 

Contract ; 


SAMPLE 


3C1MW3GW5 


SAS  No  .  : 


SDG  No . : 
Lab  Sample  ID : 
Date  Received: 
Date  Analyzed: 


00003 

671271 

12/20/94 

12/30/94 


CONCENTRATION  UNITS : 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)UG/L  Q 


HA  q7  q  _ _ _ _ 

LTI 

O 

U 

_ 

0 .25 

J 

- 

0 . 21 

J 

T  nfl  QH  7 _ rh  1 

0.25 

U 

inn  /II  ^  _ hvl 

0.20 

U 

-t  n  /I  o  _ -1  A  -  Hi  hv*!  h^n.zene 

0 . 13 

J 

-ino  -3  Q  __ -3 _ T  T  - nH  mot“ h\/l 

0 . 13 

J 

ac  An -.c _ _ _ 1  9  -  n  1  m^^i”  h  vl  b^=^nzens 

0.20 

U 

inn-A7-c; _ 

0.25 

U 

cT  A  ^  n-^  _ 1  7 -Dt  r^hl  r3*mh<=»n  ZRne 

0 . 20 

U 

-t  n  iT  A  iT  n _ 1  A— n-i  r»Vil 

0.35" 

Z 

QC  cn  1 _ —  1  9 -Hi  r'Vi  1  oTrib^TlZSIlS 

0 . 15 

U 

FORM  I  8020 

00036  SRNPLE  C'RTR  SUMMRRV 


LCW  CONC.  WATER  SEMIVOLATILE  ORGANICS  ANALYSIS  DATA  SHrRT 


Z?A  SA-’RLc.  NO, 


3C1MW3GW5 


Lab  Name:  CCMPUCEM  ENV.  CORP .  Contracc :  (10-92)  REVS  - 

Lab  code:  COMPU  Case  No.  :  29839  SAS  No. :  SDG  No. :  OOOOS 

,  ^-71  rm  Date  Received:  12/20/94 

T,;=in  Sample  ID:  o71272 

o'T'iAn'?  n  '  ..  Date  Extracted:  12/21/94 

Lab  File  ID:  GH071272A07 .D 

1  innf)  (mL)  Date  Analyzed:  12/30/94 

cnrrml  A  VnluiTie :  1000  vniuj 

Dilution  Factor :  1.0 


Sample  Volume:  1000 

Concentrated  Extract  Volume:  1000 (uL) 

Injection  Volume:  1.0 (uL) 


CAS  NO. 


COMPOUND 


CONCENTRATION 
(ug/L)  Q 


1  nfl-qs-2 _ Phenol _ _ _ — 

]_ll-44-4 _ bis  (C-Chloroethyl)  ether - - 

95-57-8- _ 2-Chlorophenol _ 

qc_d8-7 _ 2  -Me  thylphenol - - - ^ 

108-60-1 _ 2,2'  -oxybis  ( 1  - Chioropropane ) 

10  6-44 -  s . 4  -Methylphenol _ ; - ^ - — . — 

621-64-7 _ N-Ni  troso  -di  -n-propylamine — 

—  1—  —  —  —  —  —  —  —  -^^^^^-hloroe  thane 

98-95-3 _ Nitrobenzene _ 

78-59-1 - Tsophorone - 

88-75-5 - 2  -Ni  trophenol____ - 

105- 67-9 - 2,4  -Dime  thylphenol - ^ - 

111-91-1 _ bis  (2-Chloroethoxy)  methane — 

1 90-83-2 _ 2, 4-Dichlorophenol_ - - 

120-82-1 _ 1,2, 4 -Trichlorobenzene - 

91-20-3 - — Naphthalene__^____ _ _ — 

106- 47-8 _ 4-Chloroanilxne__ _ _ 

fl7-sa-3 _ Hexachlorobutadxene___^^ - - 

S9-50-1 _ 4  -  Chloro  -  3  -methylphenol - 

81  -57-6 _ 2-Methylnaphthalene__^ - 

77_l7_4 _ Hexachlorocyclbpenta^ene - 

88-06-2 . . 2,4,6-Tric^orophenol - 

qc_95_a _ 2,4,5  -Trichlorophenol. - 

91-58-7 _ 2  -  Chlor  onapht  halene - 

88-74-4 _ 2  -Nitroaniline _ _ _ _ 

13 1-11-3 - Dimethylphthalate _ _ _ _ 

208-96-8 - Acenaphthylene - - - 

606-20-2 - 2, 6-Dinit:TOColuene - - - 

99-09-2 _ 3 -Nitroaniline _ ! 

33_32-9 _ Acenapht  hene__ _ 


5  ■ 

U 

5 

U 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

5 

u 

20 

u 

5 

u 

20 

u 

5 

u 

5 

u 

5 

u 

20 

u 

5 

u 

S  B  a  If 


FORM  I  LCSV-1 


10/92 


29839  00005  SRtIPLE  DPITQ  5UMMRRV 


3S  ^ 


LOW  CGNC.  WATER  SEMIVOLATILZ  ORGANICS  .^jm^YSIS  DATA  SHEET 
Lab  Name:  COMPUCHEM  ENV.  CORP.  Concracc :  (10-92) REVS 


EPA  SAT-'PLE  NO. 


BCliMWSGWS 


Lab  Code:  CCMPU  Case  No.:  29839  SAS  No.: 

Lab  Sample  ID:  671272 

Lab  File  ID:  GH071272A07 .D 

Sample  Volume:  1000  (tnL) 

Concencrated  Extract  Volume:  1000 (uL) 


SDG  No.  :  00005 
Date  Received;  12/20/94 
Date  Extracted: 12/21/94 
Date  Analyzed:  12/30/94 
Dilution  Factor:  1.0 


Injection  Volume:  1.0  (uL)  ptl: - 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/li) 

Q  ' 

51-28-5 - 

100-02-7 - 

132-64-9 - 

nm  lA-*? _ 

- 2,4- Dinit roohenol 

20  1 

CJ 

u 

a 

u 

u 

u 

u 

TT 

- A_Mi  t-r-nnhenol 

20 

- n-iH/^n-rnfuran  — 

- o ,  d-pin-i  t-rotoluene  . 

5 

5 

84-66-2 - 

7005-72-3--- 

86-73-7 - 

1 nn-ni -S _ 

_pi  ohhyl  phthalate 

5 

_ 4-Chlorophenyl -phenyiether _ 

- Fluorene  - 

5 

5 

- A-M'i  ^-rnaniIine 

20 

20 

5 

5 

5 

U 

u 

u 

u 

u 

u 

u 

u 

-TT 

534-52-1 - 

86-30-6 - 

101-55-3 - 

-1  -1  Q  -'TA -1  - _ 

_ 4 , 6-Dinitro-2-methylpbenoi _ 

_ N-Nitrosodiphenylamine  (1) _ 

- 4 -Bromoohenyl-phenylether _ 

_ Hexachlorobenzene _  - 

an  QC  — _ —  - 

- Pent  achlorooheno  1 _ 

20 

o  /  *“00  3 

85-01-8 - 

i'7n-i'9-7---- 

- Phenanthrene 

5 

- Anthracene 

5 

84-74-2 - 

— f)-j -n-bnt-ylnhthaiate 

5 

u 

u 

rT 

- Pi  1  mranthene 

5 

r* 

1 oo-OO-O - 

- - Pyrene 

5 

u 

TT 

85-68-7 - 

91-94-1 - 

- pnfyi  Vv»rT7.ylphthaiate 

5 

u 

u 

u 

u 

u 

u 

u 

u 

u 

TT 

— 3  T ' -n-i  f-hlorobenzidine 

.  5 

5 

bo “D3  ~ J " 

218-01-9 - 

117-81-7 - 

1  -I  '7_QA-n _ 

- Chrysene 

5 

5 

5 

_ Di-n-octylphthalate 

XX  /  ~0‘i  'J 

205-99-2 - 

207-08-9 - 

50-32-8 - 

193-39-5-  — 

53-70-3 - 

191-24-2--- 

- per>>To  ^Vi)  f  1  tioranthene 

5 

- po-p-ro  f  1  tioranthene 

5 

- non TO pyrene 

5 

- Indeno (1,2,3 -cd) pyrene 

5 

U 

u 

u 

_ TO  fa,  h)  anthracene 

5 

5 

(1)  -  Cannot 

be  separated  from  Diphenylamine 

n 

form  I  LCSV-2 


10/92 


29839  00085  SAMPLE  DPTQ  SUMMfiRV 


U.s.  EPA  -  CLP 


X 

INORGANIC  ANALYSES  DATA  SHEET 


EPA  SAMPLE  NO. 


Lab  Name:  COMPUCHEM_ENV . _CORP 
Lab  code:  COMPU_  ■"  Case  No.:  50063 
Matrix  (soil/ water) :  WATER 
Level  (low/med) :  LOW — 

%  Solids: 


Contract:  SW-846_ 
SAS  No . :  _ 


SDG  No.:  298397 


Lab  Sample  ID:  671273 
Date  Received:  12/20/94 


concentration  Units  (ug/L  or  mg/kg  dry  weight)  :  nG/L_ 


CAS  No. 


7429- 

7440- 

7440- 

7440 

7440- 

7440- 

7440- 

7440- 

7440- 

T440- 

^743 9- 

t743‘9' 

■7439' 

7439 

7439 

7440 
*7440 
7782 
7440 

■7440 

7440 

7440 

^7440 


90-5 

36-0 

38- 2 

39- 3 
41-7 
‘43-9 
-70-2 
-47-3 
-48-4 
-50^8*; 

-89-67 

-92-r 

~95-4r 

-96-5' 

-97-6 

-02-0 

-09-7". 

-49-2 

-22-4 

1-23-5 

-28-0 

-62-2 

1-66-6: 


Analyte 

Concentration 

C 

Q 

M 

Aluminum_ 

Antimony_ 

Arsenic 

95.1 

B 

1.9 

U 

P_ 

2.2 

U 

F_ 

Barium 

50.2 

B 

P_ 

Beryllium 

Cadmium. 

0.10 

U 

P_ 

0.50 

U 

P_ 

Calcium 

72400 

P_ 

Chromium_ 

Cobalt 

2.2 

U 

P_ 

0.50 

U 

P_ 

Copper 

4 -.5 

B 

Iron 

.1130 

Iicad . 

....  ^ - _2-g- 

B 

Magnesixim! 
Manganese 
Mercury _ 

. -16300 

P__ 

. 114 

. 

P_ 

0.20 

U 

N 

CV 

Nickel _ 

1.5 

U 

P_ 

Potass  ixm 
Selenium_ 
Silver _ 

1650 

B 

P_ 

4.4 

U 

P_ 

4.5 

U 

P_ 

Sodium 

6040 

P_ 

Thallium_ 

2.7 

U 

w 

F_ 

Vanadivim_ 
■  Zinc 

0.50 

U 

P_ 

2.3 

B 

P 

‘  NP 

Cyanide 

_ 

Color  Before:  COLORLESS 
Color  After:  COLORLESS 


Clarity  Before:  CLEAR_ 
Clarity  After:  CLEAR_ 


Textiire : 
Artifacts : 


— -r  T  MORGfiHZC  -SUS-  2.S3JI3Z.- 


SAMPLE  MO. 


riAiOGENATED  VOLATILE  ORGAJMICS  .AMALYSI3  DATA  SHEET 


■lb  :  GOMPUCHSM  ,  RT? 


Concracc : 


Jb  Code :  COMPU  Case  No .  :  29839  3AS  No  . 
Matrix :  (soil /water) WATER 
JirnDle  wt/vol:  5 ■ 0 (g/ml) ML 


3CMW15GW5 


SDG  No. :  00003 


Moisture : 


5.0 (g/ml) ML 
decanted:  (Y/N) 


Lab  Samole  ID :  S71277 


Date  Received:  12/20/94 
Date  Analyzed:  12/30/94 


.luCion  Factor:  1. 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS 
(ug/L  or  ug/Kg) UG/L 


-87-3 - Chlorocne  thane _ 

.01-4 - VinylChloride _ 

-83  -9 - aromomethane _ 

-00-3 - Chloroe  thane _ 

-35-4 - -1/  1-Dichloroethene _ 

-09-2 - Methylene  Chloride _ 

;.50-5 - 1-1, 2-Dichloroethene 

-34-3 - 1, 1-Dichloroe  thane _ 

-66-3 - Chloroform _ 


.97_5 - Bromochloromethane _ 

•55-6 - 1^1»  1-Trichloroe  thane _ 

-23-5 - Carbon  Tetrachloride _ 

i-qs-2 - 1,2  -Dichloroet  hane _ 

•01-6 - Trichloroe  thene_ _ 

-87-5 - 1, 2-Dichloropropane _ 

-27-4 - Bromodichlorome  thane _ 

.95_3 - Dibromome  thane _ _ _ 

)-75-8 - 2-CEVE_I _ _ _ 

61-01-5 - c-1,  3-Dichloropropene _ 

61-02-6 - 1-1, 3-Dichloropropene _ 

00_5 - 1,1,2  -Trichloroe  thane _ 

-18-4 - Te  trachloroethene _ 

-48-1 - Dibromochlorocne  thane _ 

_93_4 - 1, 2-Dibromoethane _ _ 

-90-7 - Chlorobenzene _ 

_20-6 - 1, 1, 1, 2-Tetrachloroethane. 

25-2 - Bromoform  _ 

34  _5 - 1,1,2,2-TCA - 

18 -4 - 1,2, 3 -Trichloropropane _ 

-86-1 - Bromobenzene _ _ 

49_3. - 2  -Chlorotoluene__ _ _ 

-43-4 - 4-Chlorotoluene _ 

,-73-1 - 1, 3 -Dichlorobenzene _ 

:_4S_7 - 1, 4 -Dichlorobenzene _ 

50-1 . . -1, 2 -Dichlorobenzene - 


29-939  000-36  SRMPLE  ORTff 


0.50  u 
0.55  U 
0.45  U 
0  ■  50  U 
0.35  U 
0 ■ 012  JP 
0 .30  U 
0 .35  U 
0 .35  U 
0 . 25  U 
0.25  JP 
0.35  U 
0.25  U 

3 . 2  _ 

0.30  U 
0 .40  U 
0 .40  U 
0.40  U 
0.30  U 
0.25  U 
0.25  U 

4 . 6  _ 

0.30  U 
0.35  U 
0.35  U 
0.35  U 
0.50  U 
0 ,40  U 
0.35  U 
0 .85  U 
0 .25  U 
0.35  U 
0 . 20  U 
0 .20  U 
0 . 30  U 


'  I 

u 


SPuMPLZ  NO. 


LlJ  uLi  lTvA  U 


ID 


ARCMATIC  VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


Lab  Vamp • COMPUCHEM ■ RTP 


Concracc ; 


3CMW15GW5 


Lab  Code :  COMPU  Case  No . :  2983  9  SAS  No  .  : 
Macrix:  ( soil/water ) WATER 
Sample  wc/vol:  5^(g/ml)ML 

V  Moisture:  decanted:  (Y/N) 

Dilution  Factor:  1  pH: 


SDG  No. : 
Lab  Sample  ID: 
Date  Received: 
Data  Analyzed: 


00003 
^71277 
1 2/20/94 
1 2/30/94 


CONCENTRATION  UNITS : 
COMPOUND  (ug/L  or  ug/Kg)  UG/.L 


5.0 

U 

74^37-3 - Mstliiyi ~ c -Ducyj-  - - 

0 . 35 

U 

7]L-43  —  - - _ _ —  - - - - - 

0 .25 

u 

108-88-3 - lOxueiie - — - - — - 

0 .25 

u 

108-90'”/ —  —  - - - — — 

0 .20 

u 

100-41-4 - - - -  DiiCriy  iDGiiz  - - — - - - 

0 . 50 

u 

99-99-9 _ 1,3/1,^  ’-uiuie  t-iiy  - - 

0.20 

u 

g5_47.-5 - -1/  2 -Dirnscnyxxjeiiztiiit:: - - - - 

0 .25 

u 

100-42-5 - bcyrene - - - - — - - - 

_ _  V*^  n  *7  fa  T1  ^ 

0 .20 

u 

0 .15 

u 

106-/1-6-7 - 1/  4 -Dicnx02roijeiizeiic:__ — - - - 

0.15 

u 

95-50  —  1— _ -  —  1/  ^  -  — - - 

1— — - - - - - - 

FORM  I  3020 

29,939  00036  SRI'IPLE  C'R  i  R  bUNMRR  ‘ 


^CW  CONC .  WATER  SEMIVCLATlLiij  '■wRGANx'^S  aMALi/S j-O  DA*A  ~~ r,.~, - 

LaiD  Name:  COMPUC-EM  ENV.  CGRP.  Contract:  (10-92)REVS 

Lab  Code:  CCMPU  Case  No.:  29839  SAS  No.  :  SEG  No.  :  00005 

Lab  sample  ID:  671278  Dace  Received:  12/20/94 

Lab  Rile  ID:  G2J71278A07 .D  ■  Date  Excracced: 12/21/94 

sample  Volume:  1000  (mL)  Date  Analyt:ed:  01/13/95 

Concentrated  Extract  Volume:  1000 (uL)  Dilution  Factor:  1.0 

Injection  Volume:  1.0  (uL)  P^-. - 


MPLZ  -NO. 


CAS  NO. 


COMPOUND 


CONCENTRATION 
(ug/L)  Q 


108-95-2 - 

111-44-4 - 

95-57-8 - 

95-48-7 - 

108-60-1 - 

106-44-5 - 

621-64-7 - 

67-72-1 - 

98-95-3 - 

78-59-1 . 

88-75-5 - 

105- 67-9--- 
111-91-1-  — 

120-83-2 - 

120-82-1 - 

91-20-3 - 

106- 47-8 - 

87- 68-3 - 

59-50-7 - 

91-57-6 - 

77-47-4 - 

88- 06-2 - 

95-95-4 - 

91-58-7 - 

88-74-4 - 

131-11-3  —  - 

208-96-8 - 

606-20-2 - 

99-09-2 - 

83-32-9 - 


- Phenol  _ _ _ _ _ 

---bis (2-ChloroethYi) ether _ 

- 2  -Chiorophenol___ _ _ _ 

- 2  -  Methylphenol _ _ _ ^ 

_ 2,2' -oxybis (1-Chloropropane) 

•4 -Methylphenol 


_ N-Nitroso-di-n-propylamine _ 

- Hexachloroethane 

- Nitrobenzene _ 

- Isophorone 


- 2 -Nitrophenol _ 

2 , 4 -Dimethylphenol 


- ^  ^  _ _ _ _ — . 

_ bis (2-Chloroethoxy) methane _ 

_ 2,4 -Dichlorophenol _ 

_ 1, 2, 4 -Trichlorobenzene 

-  -Naphthalene____ _ _ 

4 -chloroaniline 


- Hexachlorobutadiene _ 

_ 4 -Chloro-3 -methylphenol _ 

_ 2  -Methylnaphthalene__^ - 

_ Hexachlorocyclopentadiene - 

_ 2,4, 6-Trichlorophenol _ 

_ 2,4, 5-Trichlorophenol_ _ 

_ 2  -  Chloronapht  halene _ _ — 

- 2  -Nitroaniiine - - - 

- Dimethylphthalate _ _ _ 

- Acenaphthylene _ _ _ 

_ 2 , 6 -Dinitro toluene _ 

_ 3  -Nitroaniiine _ _ _ 

- Acenaphthene_ _  _ _ _ — 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

20 

5 

20 


U 

U 

U 

U 

U 

U 

U 


20 


U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 


FORM  I  LCSi'-l 


10/92 


29839  00005  SAMPLE 


DQTP  SUMMFIRV 


LOW  CCNC,  SEMIVOU^TILE  ORGMJICS  DATA  3r^ 


Lab  Name:  COMPUGiEM  ZNV,  COR?.  Concrace:  (10-52)REVS 

Lab- Code:  CCMTO  Case  No.  :  29839  SAS  No 

Lab  Sample  ID:  671278 
Lab  File  ID:  G2J71273A07  .D 

Sample  Volume:  1000  (mL) 

Concentrated  Extract  Volume:  1000 (uL) 

Injection  Volume:  1.0 (uL) 


BCMWloGWS 


SDG  No. :  00005 
Date  Received:  12/20/94 
Date  Extracted: 12/21/94 

Date  .Bjaalyzed:  01/13/95 
Dilution  Factor :  1.0 
oH: _ _ 


CAS  NO. 


COMPOUND 


CONCENTRATION 

(ug/L)  Q 


c;,  28  5 _ 2,4-Dinitrophenol — 

100-02-7 - 4-Nitrophenol - 

. Dibenzof  uran_^ _ 

Hi  1^.2 _ 2,4-Dinitrotoluene_ 

86-73-7-- . Fluorene 


_ _ 4.-Nit:roanilin.e___„^^ — ^ - - - 

iTsl-i - 


_ _ a  0-U-Lii.J-uj-w  ^  - r  M\ - 

!g:30-6 . . N-Nitrosodiphenylamrne  { 1 )  — 

101-55-3- _ ^  -Bromophenyl  -phenylether - 


-  H0X3.ciiloirob€inz  ©ns_ 

-  pentachlorophenoi_ 
-Phenanthrene______ 

-Anthracene_ 


118-74-1- 
87-86-5-- 
85-01.-8-- 

265-44-0 - Fluoranthene - - 

129-00-0 - Pyrene 


Jclgs-?-- _ iitylbiHiylpHtH^te 

gf -94-1— . -3,3'  -Dichlorobenzrdxne_ 


56-55-3 _ Benzo-(a)  anthracene 

-  7- - - - - - - -S?(  2 -Ethylhixynphthilatill 


1  T  '7-ftl  - - -  7'  7 

-1 17-8A-0 - Di-n-octylphthalate_ 

X;.2 _ Benzo(b)  fluoranthene, 

?n7"oa-9 _ Benzo(k)  fluoranthene, 

207-U8  -Benzo (a) pyrene. 


- - -  \cx/ 

_ Indeno  (1,2 , 3-cd)  pyrene. 


llllli-l . <3:  PSbylei’e— 


(1)  -  Cannot 


be  separated  from  Diphenylamine 


20 

20 

5 

5 

5 

5 

5 

20 

20 

5 

5 

5 

20 

5 

5 

5 

5 

5 

5 

•  5 


U 

U 

U 

U 

U 

U 

U 

U 


U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

u 

u 


1? 


form  I  LCSV-2 


10/92 


29339 


00005  saifpLE  Dara  summv 


U.S.  EPA  -  CLP 


I 

I 


EPA  SAMPLE  NO. 


INORGANIC  ANALYSES  DATA  SHEET 


|ab  Name:  COMPUCHEM_ENV . _CORP . _  Contract:  SW-846 

iab  Code:  COMPU_  ■"  Case  No.:  50063_  SAS  No.:  _ 

atrix  (soil/water) :  WATER 
evel  (low/med) :  LOW _ 


BCMW16GW5 


SDG  No. :  298397 


Lab  Sample  ID;  671279 
Date  Received:  12/20/94 


%  Solids; 


0.0 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

t 

I 

I 

I 


Concentration  Units  (ug/L  or  mg/kg  dry  weight) ;  UG/L_ 


CAS  No. 

Analyte 

Concentration 

c 

Q 

M 

7429-90-5 

Aluminxim 

91.0 

B 

P 

7440-36-0 

Antimony 

1.9 

U 

P 

7440-38-2 

Arsenic 

2.2 

U 

F 

74  4  0-3  9 -3- 

Bariiim 

39.3 

B 

p  - 

7440-41-7 

Beryllium 

0.10 

U 

P 

7440-43-9 

Cadmium 

0.50 

U 

P 

7440-70-2" 

Calcium 

93400 

• 

P 

7440-47-3 

Chromium 

2.2 

U 

P 

7440-48-4 

Cobalt 

0.50 

u 

P 

v74“40-50-8r 

Copper 

'3.7 

B 

F~ 

7439-89-6 

Iron 

27.2 

U 

P 

7439-92-1 

Lead 

1.6 

U 

P 

»74'39-95‘-4-'' 

Magnesium 

18600 

P  ' 

*7439-96-5 

Manganese 

4. '8. 

B 

P 

7439-97-6 

Mercury 

o'.  20 

U 

N 

CV 

7440-02-0 

Nickel 

1.5 

U 

P 

’7440709-72 

Potass  ixiia 

1650 

B 

P 

7782-49-2 

Seienium_ 

4.4 

U 

P 

7440-22-4 

Silver 

4.5 

U 

P 

>7440-23-5:' 

Sodium 

'  21600 

P 

7440-28-0 

Thallium_ 

2.7 

U 

W 

F 

7440-62-2 

Vanadixam_ 

0.50 

U 

P 

1744-0-6676:" 

Zinc - 

. 3:. 5 

.b: 

. . .  ■■ 

P 

Cyanide^ _ 

NR 

— 

:olor  Before: 
:olor  After: 
"Comments : 


COLORLESS 

COLORLESS 


Clarity  Before;  CLEAR_ 
Clarity  After:  CLEAR_ 


Texture ; 
Asrtifacts: 


FORM  I  -  IN 


ILM03.0 


:lJtlQRGRtLia-5.DG  ,2983.3^- 


EARTH 


TECH 


ANALYTICAL  S  E  R  VIC^' 


IBfin 


< 

LABORATORY  TESTS 

01/10/95 

RESULTS 

- 

jjC8  ,'iUMBER:  114420 

i  — 

.CUCTWERr.-'  Jactj^'  T'ech  -I 

CLIENT  1,0 . . 

DATE  SAMPLED . . 

TIME  SAMPLED . . 

WOR<  DESCRIPTION,.. 


Sample  ID:  1GU1^106573) 
12/15/94 
14:55 

Project  ID:  110FG,  MIANG 


l?)Cirr^W)  3 


LABORATORY  I.O. 
DATE  RECEIVED., 
TIME  RECEIVED.. 
REMARKS . 


114420-0005 

12/27/94 

15:00 

Water 


RESUEr-  ■ 

LtHTTS/*DtLUT?IOK 

*1 

NO 

1.0 

ug/l 

ND 

1,0 

ug/l 

ND 

1,0 

ug/l 

ND 

1,0 

ug/l 

NO 

1,0 

ug/l 

NO 

1.0 

ug/l 

NO 

1-0 

ug/l 

1,2 

1.0 

ug/l 

ND 

1,0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1,0 

ug/l 

NO 

1.0 

ug/l 

NO 

1,0 

ug/l 

NO 

1.0 

ug/l 

NO 

1,0 

ug/l 

ND 

1.0 

ug/l 

NO 

1,0 

ug/l 

NO 

1.0 

ug/l 

5,2 

1,0 

ug/l 

NO 

1.0 

ug/l 

5,6 

1.0 

ug/l 

ND 

1-0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1,0 

ug/l 

ND 

3.0 

ug/l 

NO 

1,0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

ND 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

(Volatile  Organics  in  Water 

0 i ch lorodi f luoromethane 
Chi  or ome thane 
Vinyl  chloride 
Sromomethane 
Chloroethane 
Trichlorof luoromethane 

1 . 1- 0 i chloroethane 
Methylene  chloride 
trans ■ 1 , 2-0 i ch loroethene 

2 . 2- 0 i ch I oropropane 
cis-1 ,2-0 ich loroethene 
Chloroform 
Sromoch  I  oromethane 

1 . 1 . 1  - T  r i ch I oroe thane 
Carbon  tetrachloride 

1 . 1  -0 i ch I oropropene 
Benzene 

1 . 2- 0 i chi oroe thane 
Trich loroethene 

1 .2- 0 i chi oropropane 
3 romodi chi oromethane 
Oibromomethane 
Toluene 

1 . 1.2-  Trich I oroe thane 
Tetrach loroethene 

1 . 3 - 0 i ch I oropropane 
0 ibromoch I oromethane 

1 . 2- 0 ibromoe thane 

1- Chlorahexane 
Chlorobenzene 

1.1.1 .2- Tetrachloroethane 
Ethylbenzene 
Xylenes  (o,m  &  p) 

Styrene 
Bromoform 
I sopropy I benzene 
1 , 1 ,2,2, -Tetrachloroethane 
Bromobenzene 

1 . 2 . 3 -  T  r i ch 1 0  r opr opane 
N- propyl benzene 

2- Chlorotoluene 
1 ,3 ,5-Trimethlybenzene 
4-Chlorotoluene 


12649  Richfield  Court 
Livonia,  HI  48150 
(313)  462-3900 
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12  6  4  9  R  i  c  h  r  i  e  I 


a  court.  Livonia.  M.  48150.  313/462-3900  Fa 


X  462-3911 


I 

I 


EARTH 


analytical  service 


laan 


LABORATORY'  TESTS  RESULTS 
01/10/95 


J(®NUMBERr.  114420 


■ ;:?  ■CUSITOMER  :- -  ;  Ea  r thv.  TechV 


■  N AliPN  r  ^ ,  Ca r o  I :  Smith: 


CLIENT  I.O . 

SAMPLED . 

tB  sampled . 

UlK  DESCRIPTION. 


Sample  10:  1GW14  (106573) 

12/15/94 

14:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.O... 
DATE  RECEIVED.... 

TIME  RECEIVED - 

REMARKS . 


114420-0005 

12/27/94 

15:00 

Water 


DESCRIPTION 


FINAL  RESULT 


LIMfTS'/*OtLUnON 


UNITS'  OF  HEASURe 


■TEST  METHOD: 


OATE. 


TECHN 


c- butyl benzene 
1 , 2, 4- Tn* methyl  benzene 
s- butyl benzene 
p- Isopropyl  toluene 

1 . 3 - Oi chlorobenzene 

1 .4- 0 i chlorobenzene 
n-butylbenzene 

1 . 2- 0 i ch I orobenzene 

1 .2- 0ibromo-3-chloropropane 
1 ,2# 4- Tri chlorobenzene 
Hexachlorobutadiene 
Naphthalene 

1 ,2,3-Trlcholorbenzene 

1 . 1- Oichloroethene 
■  SURROGATES 

8  romof luorobenzene 

1 .2- 0ichloethane-d4 
Toluene-d8 

Date  Analyzed: 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

Recovery 

102 

98 

100 

12/29/94 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1,0 

1.0 

1.0 

1.0 

1.0 

1.0 

0 

0 

0 

0 

0 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

% 

X 

X 

X 

Month/Day/Year 


Control  Limits 
86-115  X 
70-121  X 
38-110  X 


12649  Richfield  Court 
Livonia,  HI  48150 
(313)  462-3900 
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12  6  4  9  Richfield  o  u  r  t 


i  V  0  n  i  a  .  MI  4  8  15  0.  3  1  3  /  4  (5  2  -  3  9  0  0  Fax  4  6  2  -  3  911 


B  c/> 


EARTH 


TECH 


ANALYTICAL  S  E  R  V  I  C  El  S 


I  n  1 


— - - 

LABORATORT  TESTS 

01/10/95 

RESULTS 

.08  NUMBER:  114420 

CUSTOMER:-  Ear tb  Tech 

ATTN:  Carol  Smith 

_ _ _  _ 

:li£HT  i.o . 

MTE  SAMPLED . 

;IME  SAMPLED . 

mK  DESCRIPTION.. 


Sanple  ID:  8CITMW3  (106570) 

12/15/94 

15:55 

Project  ID:  llOFG,  MIANG 


2S  ' 


LABORATORY  I.O... 
DATE  RECEIVED..., 
TIME  RECEIVED.... 
REMARKS . . 


114420-0002 
12/27/94 
15:00 
Water 


:EST  DESCRIPTION 


/olacile  Organics  in  Water 

Oichlorodifluoromethane 

Chloromechane 

Vinyl  chloride 

3romo<Tiechane 

Chloroechane 

Trichlorof luoromethane 

1 . 1 - Oichloroethane 
Methylene  chloride 
crans-l ,2-Oichloroethene 

2 . 2- 0 i ch I oropropane 
cis-1 ,2-Oichloroechene 
Chloroform 
Sromochloromethane 

1.1.1- Trichloroechane 
Carbon,  tetrachloride 

1 . 1 - 0 i ch I oropropene 
Benzene 

1 .2- Oichloroethane 
Trichloroethene 

1 .2- Oichloropropane 
Brotnodi  ch  I  oromethane 
Oibromome  thane 
Toluene 

1 . 1 .2- Trichloroethane 
Tecrachloroethene 

1 .3- Oichloropropane 
0  i  bromoch  I  oroniethane 

1 .2- Oibromoethane 
1-Chlorohexane 
Chlorobenzene 

1.1. 1 .2- Tetrachloroethane 
Ethylbenzene 

Xylenes  (o^m  &  p) 

Styrene 

Bromoform 

Isopropylbenzene 

1 , 1,2,2, -Tetrachloroethane 

Bromobenzene 

1.2.3- Trichloropropane 
.N  -  propy  I  benzene 

i  2-Chlorotoluene 

!  1 ,3,5-Trifnethlybenzene 

■  4-Chlorocoluene 


FINAL  RESULT- 

LIHI.TS/’^OILUTIOM  : 

UNITS  OF  H£ASURE 

TEST  METHOD 

date  techm 

*1 

USEPA  8260 

12/29/94  RDC 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1-0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

2.6' 

1.0 

ug/l 

NO 

1.0 

ug/l 

2.4 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

3.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

NO 

1.0 

ug/l 

1P6 

49  Richfield  Court 

Livonia,  MI  48150 
(313)  462-3900 
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4  (3  2  -  :!  9  0  0  E  a  .X  4  6  2  -  3  91 


I 


I 

I 


EARTH 


H 


ANALYTICAL  SERVICES 


DSian 


LABORATORY 


TESTS 

01/10/95 


RESULTS 


^!8ER:  ••■114420:'  ; 


■  CUSTOMER'rvFEar'thT#;^^"^ 


Smith 


:LlEjLT  I.D . 

ATKAMPLEO . 

.IMKAMPLED . 

,OR"oeSCRIPTION. 


Samole  ID:  8CITHW3  (106570) 

12/15/94 

15:55 

Project  ID:  110FG,  MIANG 


LABORATORY  I.D. 
DATE  RECEIVED.. 
TIME  RECEIVED.. 
REMARKS . 


114420-0002 

12/27/94 

15:00 

Water 


FINAL  RESULT' 


t- butyl  benzene 
H,  2 , 4-  Trimethylbenzene 
■-butyl  benzene 
p- Isopropyl  toluene 
1 , 3-0 1  chlorobenzene 

1, 4-0 1  chlorobenzene 
-butylbenzene 
, 2-0 i chlorobenzene 
1 , 2 - 0 i bromo- 3 -chi oropropane 
2, 4-Tn* chlorobenzene 
Hexach  I  orobutadi  ene 
■aphtha  I  ene 
1 ,2,3-Tricholorbenzene 
1 , 1 -Oichloroethene 

■SURROGATES 
romof I uor obenzene 
, 2-0 i ch loethane-d4 
Toluene-d8 
ate  Analyzed: 


I 

I 

I 

I 

■ 


LIMITS/*0ILUT10H  UNITS  OF  MEASURE 


TEST  METHOD 


NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

ND 

NO 

NO 

Recovery 

102 

100 

100 

12/29/94 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0 

0 

0 

0 

0 


ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

X 

X 


Month/Day/Year 


DATE 


Control  Limits 
86-115  X  - 
70-121  X 
sa-no  X 


TECHN 


12649  Richfield  Court 
Livonia,  HI  48150 
(313)  462-3900 


I  2  6  4  {)  R  i  c  h  r  i  e  (  cl  Court 


3  13  /  4  6  2  -  3  9  0  0  K  a  x 


EARTH 


E  C  H 


A  \  A  L  T  1  C  \  L  S  1-]  K  V  I  C  I'.  S 


PROJECT  SPECIFIC  FRACTION 
USEPA  8270 


EARTH  TECH  -  OAK  RIDGE 
Proj :  noth  Fighter  Group 
MICH  A.N.G. 

Subm:  15 -December- 1994  Sampling 
Sample:  BC1TMW3 


Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  15:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106565 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzp  (a)  Anthracene 

Benzo  (a)  Pyrene 

Benzo  (b&k)  Fluoranthene 

Benzo  {g,h,i,)  Perylene 

Bis  (2-Chloroethoxy) - 

Methane 

Bis  (2 -Chloroethyl)  Ether 
Bis  (2-Chloroisopropyl) - 
Ether 

Bis  (2-ethylhexyl) - 
Phthalate 

4 -Bromophenyl  Phenylether 

Butyl  Benzyl  Phthalate 

4 - Chloro - 3  - Methylphenol 

4 - Chloroaniline 

2  - Chloronaphthalene 

2-Chlorophenol 

4 - Chlorophenylphenyl - 

Ether 

Chrysene 

Di - n- Butylphthalate 
Di - n - Octylphthalate 
Dibenzo  (a,h)  Anthracene 
Dibenzofuran 
3,3' -Dichlorobenzidine 

2 . 4- Dichlorophenol 
Diethylphthalate 
Dimethylphthalate 

2 . 4 - Dimethylphenol 
4 , 6-Dinitro- 

2 -Methylphenol 

2. 4- Dinitrophenol 


Result 

Reporting 

Limit 

ug/1 

ug/1 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5 . 0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5 . 0 

5.0 

<5 . 0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 
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Date  Sampled:  12/15/94  Time:  15:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106565 
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I 
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Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

r 

2 , 4-Dinitrotoluene 

<5.0 

5.0  [ 

2 , 6 - Dini trotoluene 

<5 . 0 

5.0  ^ 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5 . 0 

5-0 

Hexachlorobenzene 

<5 . 0 

5.0 

Hexachlorobutadiene 

<5 . 0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroethane 

<5 . 0 

5 . 0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5 . 0 

Isophorone 

<5 . 0 

5.0 

2 - Me thylnaphthal ene 

<5.0 

5 . 0 

2 -Methylphenol 

<5.0 

5.0 

4 -Methylphenol 

<5.0 

5.0 

N-Nitrosodi-n- Propylamine 

<5.0 

5.0 

N- Ni t roso - di - Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2 -Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4 -Nitroaniline 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

2 -Nitrophenol 

<5.0 

5.0 

4 - N i t r opheno 1 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5 . 0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2, 4 -Trichlorobenzene 

<5.0 

5 . 0 

2 , 4 , 5-Trichlorophenol 

<50 

50 

2,4,6- Trichlorophenol 

<5.0 

5 . 0 

1 -Methylnaphthalene 

<5.0 

5 . 0 

rj-)-)-)  (llciiwo.xl  Hills  Parkway  SE.  PO  Box  B74.  Grand  Rapids.  .Ml  4  9.-388-0874.  6103/94  2-9(300  Fa.\  942-64.).) 
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Submittal  Number  32429-^  9 

Date  Sampled:  12/15/94  Time: 
Date  Received:  12/20/94  Time: 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106562 


14:55 

10:30 


Parameter 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo  (a)  Anthracene 

Benzo  (a)  Pyrene 

Benzo  (b&k)  Fluoranthene 

Benzo  (g,h,i,)  Perylene 

Bis  (2 -Chloroethoxy) - 

Methane 

Bis  (2-Chloroethyl)  Ether 
Bis  U-Chloroisopropyl) - 
Ether 

Bis  (2-ethylhexyl) - 
Phthalate 

4 - Bromophenyl  Phenylether 

Butyl  Benzyl  Phthalate 

4  - Chloro - 3  - Me t hylphenol 

4  - Chloroaniline 

2  - Chloronaphthalene 

2  - Chlorophenol 

4  - Chlorophenylphenyl - 

Ether 

Chrysene 

Di - n-Butylphthalate 

Di-n-Octylphthalate 

Dibenzo  (a,h)  Anthracene 

Dibenzofuran 

3,3' -Dichlorobenzidine 

2 . 4- Dichlorophenol 
Diethylphthalate 
Dime thy Iphthalate 

2 . 4 - Dimethylphenol 
4 , 6-Dinitro- 

2 -Methylphenol 

2 . 4- Dinitrophenol 


Result 

Reporting 

Limit 

ng/1 

riTi, 

<5.0 

5.0 

<5.0 

5.0 

<5 . 0 

5 . 0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5 . 0 

5.0 

<5 . 0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5 . 0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5 . 0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<5.0 

5.0 

<20 

20 

<20 

20 

EARTH 
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Submittal  Number  32429-  9 

Date  Sampled:  12/15/94  Time:  14:55 
Date  Received:  12/20/94  Time:  10:30 
Analysis  Date:  01/06/95 
Lab  Sample  No:  106562 


R>c_i  Tw-> 


Parameter 

Result 

Reporting 

Limit 

ug/1 

ug/1 

2 , 4 -Dinitrotoluene 

<5.0 

5.0 

2 , 6 -Dinitrotoluene 

<5.0 

■  5.0 

Fluoranthene 

<5.0 

5.0 

Fluorene 

<5.0 

5.0 

D 

Hexa chlorobenzene 

<5.0 

5.0 

liU 

Hexachlorobutadiene 

<5.0 

5.0 

Hexachlorocyclopentadiene 

<5.0 

5.0 

Hexachloroe thane 

<5.0 

5.0 

Indeno  ( 1 , 2 , 3  - cd )  Pyrene 

<5.0 

5.0 

Isophorone 

<5.0 

5.0 

2 -Methylnaphthalene 

<5.0 

5.0 

2 -Methylphenol 

<5.0 

.5.0  _  , 

4 -Methylphenol 

<5.0 

5.0  ■  o 

N-Nitrosodi-n- Propylamine 

<5.0 

-5 .0 

N- Ni t roso - di - Phenylamine 

<5.0 

5.0 

Naphthalene 

<5.0 

5.0 

2 -Nitroaniline 

<20 

20 

3 -Nitroaniline 

<20 

20 

4 -Nitroaniline  ~ 

<20 

20 

Nitrobenzene 

<5.0 

5.0 

■  j 

2-Nitrophenol 

<5.0 

5.0 

4 -Nitrophenol 

<20 

20 

Pentachlorophenol 

<20 

20 

Phenanthrene 

<5.0 

5.0 

Phenol 

<5.0 

5.0 

Pyrene 

<5.0 

5.0 

1,2,4- Trichlorobenzene 

<5 . 0 

5.0 

2,4,5- Trichlorophenol 

<50 

50 

2,4,6- Trichlorophenol 

<5.0 

5.0 

1 - Me thy Inaph t hal ene 

<5.0 

5 . 0 

lEllPl 
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APPENDIX  L:  GUIDANCE  DOCUMENTS  FROM  THE 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


June  5/  1995 


Environmental  Response  Division  Staff 

Alan  J.  Howard,  Chief,  Environmental  Response  Division 

Interim  Environmental  Response  Division  Operational  Memorandum  #8, 
Revision  4:  Generic  Residential  Cleanup  Criteria 

THIS  DRAFT,  INTERIM  OPERATIONAL  MEMORANDUM  HAS  BEEN 
PREPARED  TO  FACILITATE  IMPLEMENTATION  OF  TEE  1995 
AMENDMENTS  TO  PART  201  OF  TEE  NATURAL  RESOURCES  AND 
ENVIRONMENTAL  PROTECTION  ACT,  1994  PA  451  (FORMERLY 
THE  MICHIGAN  ENVIRONMENTAL  RESPONSE  ACT)  .  THIS 
OPERATIONAL  MEMORANDUM  WILL  TAKE  EFE^CT  ONZr  WHEN 
HOUSE  BILL  4596  IS  SIGNED  INTO  LAW.  INTERNAL  REVIEW 
OF  THIS  MEMORANDUM  IS  ON-GOING,  AND  NO  OUTSIDE  REVIEW 
HAS  BEEN  COMPLETED.  THE  CONTENT  OF  THE  MEHORANDUM, 

AND  THE  ATTACHED  CRITERIA,  ARE  SUBJECT  TO  CHANGE  AND 
SHOULD  BE  RELIED  UPON  ONLY  AFTER  CONFIRMATION  WITH 
APPROPRIATE  ERD  STAFF. 

Revision  4  of  this  Operational  Memorandum  reflects  changes  made  as  a  result  of 
two  major  legislative  actions:  (1)  the  incorporation  of  the  Michigan 
Environmental  Response  Act  (MERA) ,  1982  PA  307,  as  amended,  (2)  into  the 
Natural  Resources  and  Environmental  Protection  Code,  1994  PA  451;  and  the  1995 
amendments  to  Part  201  contained  in  [House  Bill  4596] .  Enactment  of  the 
Natural  Resources  and  Environmental  Protection  Act  resulted  in  new  section 
numbers  for  all  of  the  former  MERA,  but  did  not  make  any  substantive  changes 
in  the  law.  [House  Bill  4596]  substantially  amends  Part  201.  Those 
amendments,  particularly  the  changes  in  cleanup  standards,  are  reflected  in 
this  revision  of  Operational  Memorandum  #8.  Unless  otherwise  noted.  Section 
references  in  this  memorandum  are  to  Part  201  of  Act  451. 

The  attached  table  lists  generic  residential  cleanup  criteria  which  have  been 
developed  pursuant  to  Sections  20120A{1) (A)  and  (3),  according  to  the  updated 
algorithms  presented  in  this  memo.  This  table  replaces  the  previously  issued 
list  of  Type  B  criteria  dated  February  4,  1994.  The  label  of  ''Type  B*^  has 
been  eliminated  and  the  criteria  are  now  referred  to  as  generic  residential 
criteria.  The  algorithms  as  presented  in  the  administrative  rules  of  the 
Michigan  Environmental  Response  Act,  1982  Public  Act  307,  as  amended,  have 
been  replaced  by  updated  algorithms  which  represent  current  U.S.  Environmental 
Protection  Agency  (EPA)  guidance  and  a  format  consistent  with  the 
industrial/commercial  equations  and  those  used  by  the  Underground  Storage  Tank 
Division  (USTD) • 

The  criteria  were  developed  using  currently  available  toxicological  data,^ 
exposure  data,  and  other  data  and  are  subject  to  change  as  new  data  become 
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available.  These  criteria  are  presented  in  two  significant  figures;  reference 
doses  and  slope  factors  used  to  generate  the  ^^^“bJ^sSoutd  Se 

two  significant  figures.  Cleanup  criteria  from  ^^^!‘=5!aurS  as  well 

compared  to  analytical  data  presented  in  two  significant  figures,  as  well. 

This  list  presents  noncarcinogens  and  carcinogens  together;  carcinogens  are 

priLited  K  bold  .nd  italics.  tSS'the 

1  1.2-trichloroethane)  are  incorporated  alphabetically  within  the  list. 
Cri^Lif  on  tLse  lists  should  be  considered  draft;  final  cleanup  criteria 
5fu  S  coSfimed  by  Environmental  Eespcns,  Division 

approved  as  part  of  a  specific  remedial  action  plan  < ) .Staff  are  reminded 
that  generic  residential  BAPs  must  address  all  elements  required  by  Part  201 
and  the  administrative  rules,  including  those  for  which  specific  criteria  have 
not  been  developed.  Additional  guidance  follows. 

Note  that  in  cases  where  generic  residential  criteria  are  less  than  target 
method  detection  limits  (MDLs)  or  background,  target  MDLs  or  background  levels 
become  the  cleanup  goal.  Generic  residential  criteria  are  not  relevant 

these  cases. 

The  table  presents  values  for  the  subrules  that  are  most 
the  controlling  factor  in  determining  soil  cleanup  criteria.  JJ®'*®)^®^' 
generic  residential  RAP  must  include  rationale  that 
drawn  from  the  assessment  of  pertinent  pathways 

pertinent  pathway  must  be  included  which  assesses  whether  more  restrictive 
criteria  are  required;  See  R  299.5711(1)  and  R  299.5711(6). 

HEALTH-BASED  AMD  AEST^-TTC  DRIMKIMQ  KAiJm  VALUES 

The  values  in  the  first  column  of  the  table  were  developed  using  the 
residential  groundwater  algorithms  presented  later  in  this  m^  for 
carcinogens  and  noncarcinogens.  The  values  in  the  second  col^  of  the  table 
were  established,  where  sufficient  data  are  available,  to  protect  against 
adverse  aesthetic  impacts  of  hazardous  substances  on  groundwater. 

The  most  restrictive  of  the  values  in  the  first  two  col^s  of  the  t^le  is 
the  cleanup  criterion  required  to  satisfy  Section  20120A(4) 

However,  where  a  State  Drinking  Water  Standard  has  been  established,  that 
standard  will  override  the  health-based  drinking  water  criteria,  as  indicated 
in  Sec.  20120A(5)  of  Part  201.  A  more  restrictive  aesthetic  criterion  will 
take  precedence  over  the  State  Drinking  Water  Standard.  Mote  that  Rule 
299.5709,  referenced  in  Section  20120A(5),  requires  that  aquifer  cleanup 
criteria  take  into  account  adverse  aesthetic  impacts  resulting  from  one  or  a 
combination  of  hazardous  substances.  If  adverse  aesthetic  impacts  remain  w  e 
health-based  criteria  have  been  achieved,  further  remedial  measures  may  be 
required.  Consult  your  Supervisor  if  you  encounter  such  a  case. 

IMPACTS  OF  GRODMDWATER  CONTAMINANTS  ON  SPRTACE  WATER 

The  third  column  in  the  table  lists  values  based  on  ‘*®"®  p-_t 

Surface  Water  Quality  Division  (SWQD)  in  accordance  with  Rule  323-1057  of  Part 
4  of  Part  31  of  the  Natural  Resources  and  Environmental  Protection  Act,  i» 

PA  451  (formerly  known  as  the  Water  Resources  Commission  Act,  1929,  PA 
amended)  or  on  the  National  Toxics  Rule  (NTR;  Federal  Register,  Decker  22, 
1992.  Vol.  57 (246) : 60848-60923) .  For  use  in  ERD  programs,  the  criterion 
which  protects  surface  water  has  been  termed  the  groundwater  surface  water 
interface  (GSI)  value.  The  final  GSI  value  is  the  more  restrictive 
Rule  57  value  and  the  NTR  value,  where  both  are  available  (with  the  except! 
of  arsenic  whose  GSI  value  is  the  Rule  57  value  even  though  it 
the  NTR  value) .  Where  only  one  of  the  two  values  is  available,  that  number 

becomes  the  GSI  value. 
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The  GSI  values  are  the  criteria  used  to  judge  compliance  with  Rule  299.5713. 

GSI  values  are  developed  for  surface  water  which  is  not  used  as  a  drinking 
water  source  and  also  for  surface  water  which  serves  as  a  source  of  drinking 
water.  GSI  values  presented  in  the  list  are  for  surface  waters  not  protected 
as  a  drinking  water  source.  If  the  surface  water  at  a  site  serves  as  a 
drinking  water  source,  contact  an  ERD  toxicologist  to  obtain  the  correct  GSI 
value.  In  cases  where  data  are  inadequate  to  calculate  a  GSI  value,  the  party 
proposing  the  remedial  action  may  generate  the  minimum  data  necessary  to 
propose  a  value  for  Department  review  and  approval. 

Prior  to  passage  of  the  1995  amendments,  a  mixing  zone  was  not  allowed  when 
assessing  the  impact  of  groundwater  venting  to  a  surface  water.  A  mixing  zone 
is  now  allowed  for  venting  groundwater  at  those  sites  where  an  additional  load 
to  the  receiving  stream  of  site-specific  contaminants  is  allowable  and  where 
a  mixing  zone  is  appropriate  for  the  receiving  stream.  If  a  RAP  allows  for 
venting  groundwater,  the  discharge  must  comply  with  requirements  of  Part  31  of 
Act  451  and  the  relevant  rules  promulgated  under  that  Part. 

Demonstration  of  compliance  with  surface  water  requirements  may  be  made  by 
assessing  groundwater  concentrations  at  the  groundwater-surface  water 
interface  or  through  evaluation  of  mixing  zone,  whichever  is  appropriate  for  a 
particular  site.  Predictive  modeling  and  direct  monitoring  are  options  to 
establish  compliance  with  the  GSI  value  at  the  groundwater-surface  water 
interface.  If  the  groundwater-surface  water  interface  is  the  cozi^liance  point 
for  a  particular  site,  it  is  not  necessary  that  the  GSI  value  be  achieved 
throughout  the  aquifer.  However,  a  remedial  action  plan  which  proposes  to 
meet  the  GSI  value  throughout  the  aquifer  in  lieu  of  monitoring  at  the 
interface  or  modeling  will  be  acceptable. 

Note  that  the  sixth  column  on  the  table  will  show  20  times  the  GSI  values. 

This  valuo  is  shown  for  ease  of  reference  in  cases  where  soil  is  to  be 
remediated  to  that  level  as  a  source  control  measure.  Rule  299.5711  does  not 
require  that  soil  meet  the  ”20  times  GSI  values”,  as  long  as  the  GSI  value  is 
not  exceeded  at  the  appropriate  compliance  point. 

SOIL  CRITERIA  PROTECTIVE  OF  GROUNDWATER 

The  ”20X”  values  in  the  table  are  provided  for  convenience  and  are  not 
mandatory  if  leachate  tests  or  other  methods  which  better  represent  in  situ 
conditions  support  the  use  of  a  higher  value  (refer  to  Operational  Memo  #12 
for  guidance  on  appropriate  leachate  methods) .  For  certain  chemicals  which 
strongly  adsorb  to  soil  and  are  known  not  to  leach  at  significant 
concentrations  (i.e.,  PCBs,  carcinogenic  polynuclear  aromatic  hydrocarbons  and 
some  chlorinated  pesticides),  the  direct  contact  value  is  accepted  as  the  soil 
cleanup  criterion  to  protect  groundwater  in  addition  to  the  protection  against 
long-term,  systemic  direct  contact  hazards.  However,  there  are  certain 
situations  (i.e.,  presence  of  solvents  or  collection  of  unfiltered  groundwater 
samples)  which  could  result  in  the  presence  of  these  types  of  materials  in 
groundwater.  These  other  conditions  should  be  evaluated  before  a  chemical  is 
considered  nonmobile  in  soil.  Consult  an  ERD  toxicologist  if  you  think  direct 
contact  values  for  other  contaminants  would  be  protective  of  groundwater  or  if 
you  have  questions  about  conditions  that  could  cause  the  transport  of  a 
nonmobile  contaminant  through  soil. 

SOIL  DIRECT  CONTACT  CRITERIA 

Direct  contact  criteria  only  consider  long-term,  systemic  exposure  from 
ingestion  of  and  dermal  contact  with  contaminated  soil.  Consequently,  there 
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areas  over  which  exposures  are  expected  to  occur.  Typically f 
Sr'KpSLS  aUrUn  rSiSntUl  property  i.  approximately  one- juart.r  acre 
lH  aSr  B^ferw  EPA  puidanoe  on  how  to  appropriately  calculate  the  95*  OCL 
(EPA,  1992a) . 

Issues  Not  Addressed  by  the  Direct  Contact  Criter^  nublic 

Inhalation:  All  RAPs  must  document  that  th^ 

health,  safety  and  welfare  and  the  enviro^ent.  ^  a  result,  they 
contain  some  discussion  of  potential  inhalation  risks ^  an  \  «  a 

^  e!  exposurrJhrough  volatile  or  particulate  contaminant  ® 

pertinent  pathway  for  human  exposure  at  the  site  in  question. 

?oSct  criteria  do  not  address  and  are  not  applicable  for  i^^lation 

until  Siause  they  do  not  incorporate  potential  inhalation  effects,  long¬ 
term  or  acute,  of  hazardous  substances  in  soil. 

Chemical  characteriarlcr  which  are  Sf' 

pressure  and/or  Henry's  Law  constant,  the  potential  to  cause  cancer  via  rne 
Lhalation  route,  the  potential  to  cause  imitation  of  re^iratory  tissue  an 
special  characteristics  which  may  ma)ce  a  co'^taminant  an  inhalat^n  hazara 
(eg.,  friable  asbestos)  .  The  RAP  should  indicate  whether 

iSeL'characterlaticr  are  present.  I£  U  de»LJ« 

necessary  to  conduct  a  rislc  assessment  of  the  inhalation  patnw  Y 

if  lower  cleanup  criteria  are  required  for  protection  of  risk 

Consult  an  ERD  toxicologist  for  guidance.  If  no  te^tite  for 

exists  criteria  and/or  exposure  control  measures  which  are  protective  ror 

“ifr  ;=ut«  ofexpcLre  w?ll  be  deemed  prctectlv.  tor  the 

and  a  narrative  assessment  for  the  inhalation  pathway  will  be  sufficient. 

Dermal  Toxicity:  The  direct  contact  soil  equation  does  J 

s)cin  toxicity  or  slcin  sensitization.  These  concerns  may  h  he 

beSrr^hemiLls  with  slcin  toxicity  or  sensitization  for 

left  in  place  at  the  direct  contact  value.  Contact  an  ERD  toxicologist 

guidance . 

Ecological  Concern.:  RAPs  must  also  address  ecological  including 

should  include  a  description  of  the  physical  setting  ®t5*ldd^Ssed  in 

any  natural  resources  which  could  be  affected  by  the  release(^  aSvewe 
the  plan.  In  general,  potential  ecological  impacts  «®  fefin^  as  advers 
impacts  on  a  community  or  a  population  of  organism  rather  than  ---loaical 
individual  who  is  the  focus  of  a  human  health  risk  assessment. 

Si  assessment  will  be  required  only  if  there  is  a  *  “SS 

resource"  present  at  or  near  the  site,  or  if  there  are  “^J®' 

circumstances  such  as  concern  for  persistent  or  J”Sea?ure 

substances,  which  may  adversely  effect  the  food  chain,  or  a  phy  habitat) 
ihaiwould  attract  wildlife  to  the  site  (e.g.,  migratory  waterfowl  habitat). 
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Professional  judgment  must  be  used  to  determine  whether  it  is  likely  that 
criteria  more  restrictive  than  those  required  to  protect  public  health,  or 
those  required  pursuant  to  other  applicable  regulations  (e.g., 
groundwater/surface  water  interface  criteria) ,  are  necessary  to  protect 
natural  resources  at  or  near  the  site.  If  ERD  staff  believe  that  there  is  a 
need  for  an  ecological  assessment,  this  should  be  reviewed  with  your 
supervisor  and  other  technical  experts  as  appropriate.  Ecological  risk 
assessments  will  be  the  exception  rather  than  the-  rule. 

TARGET  METHOD  DETECTION  LIMITS 

The  table  also  includes  the  target  method  detection  limits  (MDLs)  for  each 
hazardous  substance,  where  one  has  been  determined.  These  target  MDLs  are 
taken  from  Operational  Memorandum  #6,  revision  4  and  are  provided  to  allow  for 
convenient  comparison  between  generic  residential  criteria  and  target  MDLs. 
Consult  Operational  Memorandum  #6  for  a  full  description  of  the  use  of  target 
MDLs  and  proper  methods  for  analysis. 

The  use  of  particular  methods  and  detection  limits  listed  in  Operational 
Memorandum  #6  are  not  mandatory.  Other  methods  or  detection  limits  may  be 
approved  as  part  of  a  site-specific  RAP. 

These  target  MDLs  are  applicable  to  environmental  investigations  and 
monitoring  perfoznned  pursuant  to  Part  201  response  activities.  These 
detection  limits  may  not  be  applicable  to  environmental  monitoring  activities 
performed  pursuant  to  other  Parts  of  Act  451  or  environmental  statutes. 
Facilities  subject  to  regulation  under  other  environmental  statutes  should 
consult  with  the  appropriate  DNR  Division  for  further  information  regarding 
appropriate  analytical  detection  limits. 


GENERIC  RESIDENTIAL  ALGORITHMS 


RESIDENTIAL  GROUNDWATER  ALGORITHMS: 


CARCINOGENS : 


Cdw  =  10'^  X  BW  X  AT  X  CF 

SF  X  EF  X  ED  X  IRdw 


where,  C^w  (risk-based  drinking  water 

concentration) 

10'*  cancer  risk 
BW  (body  weight) 

AT  (averaging  time  in  days) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*^) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

IRdw  (drinking  water  ingestion  rate) 


»  in  ug/1  (ppb) 

B  acceptable  risk 
-  70  kg 

=  25,550  days  (70  x  365) 
B  1000  ug/mg 
B  chemical-specific 
=  350  d/yr 
»  30  yr 
B  2  liter/day 
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NONCARCINOGENS : 


=  HO  X  RfD  X  BW  X  AT  X  RSC  x  CF 
EF  X  ED  X  IRaw 


where, 


Cdw  (risk-based  drinking  water 
concentration) 

HQ  (hazard  quotient) 

RfD  (oral  reference  dose,  mg/kg/a) 
BW  (body  weight) 

AT  (averaging  time) 

RSC  (relative  source  contribution) 
CF  (conversion  factor) 

EF  (exposure  frequency) 

ED  (exposure  duration) 

IR*,  (drinking  water  ingestion  rate) 


=  in  ug/1  (ppb) 

=  1. 

=  chemical-specific 

»  70  kg 

»  10,950  days  (30  x  365) 

»  0.2 

=*  1000  ug/mg 
a  350  d/yr 
a  30  yr 
a  2  liter/day 


BF.ciTnRWTIAL  DIRECT  CONTACT  SOIL  CRITERION  ALGORITHMS! 


CARCINOGENS : 


C,  . 


10'*  X  AT  X  CF 


SF  X  FC  X 


t(EFi  X  IF  X  AEi)  +  (EFd  X  DF  X  AE^)  1 


where. 


C,  (risk-based  soil  concentration) 

10'*  cancer  risk 
AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d  ) 

PC  (fraction  of  soil  contaminated) 

EFi  (ingestion  exposure  frequency) 

EFd  (dermal  exposure  frequency) 

IF  (age-adjusted  soil  ingestion  factor) 
AEi  (ingestion  absorption  efficiency) 

DF  (age-adjusted  soil  dermal  factor) 

AEd  (dermal  absorption  efficiency) 


a  ug/kg  (ppb) 

3s  acceptable  risk 
a  25,550  days  (70  x  365) 
a  ie+9  ug/kg 

a  Chemical-specific 
a  1 

a  350  d/yr 
a  245  d/yr 
a  114  mg-yr/kg-d* 
a  (see  text) 
a  2442  mg-yr/kg-d** 
a  (see  text) 


NONCARCINOGENS : 


_ HO  X  RfD  X  AT  X  CF _ 

FC  X  (  (EFi  X  IF  X  AEi)  +  (EFd  X  DF  x  AEd)  i 


where. 


C,  (risk-based  soil  concentration) 

HQ  (hazard  quotient) 

RfD  (oral  reference  dose,  mg/kg/d) 

AT  (averaging  time) 

CF  (conversion  factor) 

FC  (fraction  soil  contaminated) 

EFi  (ingestion  exposure  frequency) 

EFd  (dermal  exposure  frequency) 

IF  (age-ad justed  soil  ingestion  factor) 
AEi  (ingestion  absorption  efficiency) 

DF  (age-adj usted  soil  dermal  factor) 

AEd  (dermal  absorption  efficiency) 


a  ug/kg  (ppb) 
a  1 

a  chemical-specific 

a  10,950  days  (30  x  365) 
a  ie+9  ug/kg 

a  1 

a  350  d/yr 
a  245  d/yr 
a  114  mg-yr/kg-d* 
a  (see  text) 
a  2442  mg-yr/kg-d** 
a  (see  text) 
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=  IRaoil/aae  1-S  X  ED.g,  1-6  +  IRioU/aqe  7-31  X  ED,g.  7-3.1 

BWjqe  1-6  S”*?* 


Where,  IRaoii/age  1-6  (soil  ingestion  rate) 

EDaqa  1-6  (exposure  duration) 

BWa,,  1-6  (body  weight) 

IRsoii/age  7-31  (soil  ingestion  rate) 
EDage  7-31  (exposure  duration) 

BWaqe  7-31  (body  Weight) 


=  200  mg/day 
=  6  years 
=  15  leg 
«  100  mg/d 
=  24  yr 
*  70  kg 


DFsoll/ig«-«dj . 


=  SA., 


where,  SA,,,  i-s  (skin  surface  area) 

AF  (soil  adherence  factor) 
EDaq.  i-s  (exposure  duration) 
BWag,  1-6  (body  weight) 

SAaga  7-31  (skin  surface  area) 
AF  (soil  adherence  factor) 
EDag*  7-31  (exposure  duration) 
BWag.  7  .31  (body  weight) 


»  1820  cm^/day 
»  1.0  mg/can^ 
s  6  years 
=:  15  kg 
=s  5000  cm  /day 
=*1.0  mg/cm^ 

»  24  yr 
»  70  kg 


The  residential  equations  yield  values  which  represent  concentrations  of 
contaminants  in  water  in  units  of  micrograms  per  liter  (ug/l)  and  in  soil 
in  units  of  micrograms  per  kilogrami  (ug/kg) ,  or  parts  per  billion  (ppb) .  To 
convert  to  units  of  parts  per  million  or  milligrams  per  liter  (mg/1)  in  water 
and  milligrams  per  kilogram  (mg/kg)  in  soilr  divide  by  1^000. 

All  exposure  assumptions  represent  current  EPA  guidance.  The  selection  of  an 
appropriate  averaging  time  (AT)  is  dependent  upon  the  type  of  toxic  effect 
being  evaluated.  AT  represents  the  number  of  days  over  which  the  exposure  is 
averaged.  When  evaluating  long-term  exposure  to  noncarcinogenic  compounds r 
exposures  are  calculated  by  averaging  over  the  period  of  exposure  (i.e.^ 
subchronic  or  chronic  exposures) .  For  carcinogenic  compounds ,  exposures  are 
calculated  by  prorating  the  total  ctimulative  dose  over  a  lifetime  (also  called 
lifetime  average  daily  dose) .  The  approach  for  carcinogens  is  based  on  the 
assumption  that  a  high  dose  of  a  carcinogen  received  over  a  short  period  of 
tome  is  equivalent  to  a  corresponding  low  dose  spread  over  a  lifetime.  The 
averaging  time  for  carcinogens  is  25,550  days  (70  years  x  365  days)  and  10,950 
days  (30  years  x  365  days)  for  noncarcinogens. 

The  acceptable  level  of  risk  for  carcinogens  has  been  changed  from  one  in  one 
million  (10’®)  to  one  in  one  hundred  thousand  (10’^).  All  criteria  for 
carcinogens  have  been  changed  appropriately.  The  acceptable  hazard  quotient 
(HQ)  for  noncarcinogens  has  always  been  1,  although  this  parameter  was  not 
explicitly  presented  in  the  previous  MERA  equations.  The  HQ  is  the  ratio  of  a 
single  substance' s  exposure  level  over  a  specified  time  period  to  a  reference 
dose  for  that  substance  derived  from  a  similar  exposure  period.  An  HQ  of  1 
indicates  that  an  exposure  level  greater  than  the  reference  dose  is 
unacceptable. 

The  relative  source  contribution  factor  (RSC)  of  20%  remains  a  parameter 
within  the  equations  for  groundwater  criteria  for  noncarcinogens  to  maintain 
consistency  with  the  EPA  and  State  of  Michigan  in  their  development  of 
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drinking  water  standards.  Le^fvailablt!^  tL'^RSC  has  . 

replaced  with  a  chemical  specifi  direct  contact  soil  criteria.  (For 

beL  eliminated  from  the  eduaticne  for  the  di  ect  ==«act^^^ 

additional  discussion  on  the  Rsc,  see  upcj. 

The  eapcaure  duration  of  30  years  «preae„ts  a  national 

petcentilel  at  one  residence  (EPA,  1989) .The  exposur  d  drinking 

?h'5;  rihLpeopie  sp.nd  r 

jnSer«e‘«:d1:“.xp«ure°to''«il"  each  specific  to  the  ingestion  and 
dermal  routes  of  exposure. 

Tntake  vaL2"«rSenevei1o''rerrese^t'2ppe?4o^nd  estimates  of  average  soil 
ingestion  rates. 

The  EPA-tecoitmended  soil  ingestion  ^i;’'“oS;"feLl°tracef°°' 

rtSe:":»?;SU  tjraiSiljrorioil  tinr'^he  rate. 

ro'iS'^t^^iesrnt^^S^a^uni-r/^ofring^rten^^^^^^^^ 

suggest  tLt  up  to  80%  of  indoor  dust  consists  °f  *  .fie.  Therefore, 

been  brought  into  a  residence  by  air  deposition  ^  entirelv 

irmay  no?  be  assumed  that  ingestion  of  contaminated  soil  is  entirely 

precluded  by  climatic  conditions  such  as  snow  cover. 

There  is  no  currently  available  method  for  J^Je^ning  the^relative^^^^^^^ 
contribution  of  soil  vs.  dust  to  the  daily  a  constant  year  round 

conditions  on  the  rate  of  soil  ingestion.  of  HJlMust 

exposure  is  assumed  and  the  appropriate  EF  value  for  ingestion  or  so 
fo?  thd  residential  soil  direct  contact  criterion  is  350  days  per  year. 

The  EPA  recommends  that  local  weather  conditions  f®I^®th^?oil.  It 

considered  in  determining  the  appropriate  f  f  LSng  soil 

is  assumed  that  Michigan  winters  last  for  4  J"-°  “^“it^JJraoil  for 

unavailable  for  contact.  Therefore,  the  EF  f  (365-120). 

the  residential  soil  direct  contact  criterion  is  245  days  per  year 

ingestion  and  dermal  contact  rates  within  direct  contact  soil  criteria 

equation  are  adjusted  to  account  « 

that  during  the  30  year  exposure  period,  6  y®®  -nent  as  a  child/ adult 

ingests  more  soil/day  and  the  remaining  ^*riroach  was  nreviously  used  in  the 

investing  less  soil/day.  ^he  age-adjusted  approach  was  previously 

development  of  the  Type  B  soil  direct  contact  =“teria  altnougn 
calculations  were  different)  and  is  recommended  by  EPA  (EPA,  1991). 

The  skin  surface  area  for  child  and  adult  receptors  2*sJ??“u?fac?”“^ 

factor  is  equal  to  25  percent  of  ^J^^ture  ?o is 

area  for  the  respective  age  group  (EPA,  1992b)  .  De^i  expos 
expected  to  occur  on  the  hands,  arms,  legs,  neck  and  head,  accounti  g 
approximately  25%  of  the  total  skin  surface  area. 

The  ebeerption  efficiencie.  are  hh.  .^e  “  P”ffl"«=y 

chemical-specific  data  ate  not  available,  the  absorption  efficiency  app 
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to  ingestion  (AEJ  shall  be  either  100%  for  volatile  organic  chemicals  or  50% 
for  other  organic  chemicals,  polychlorinated  biphenyls,  pesticides,  or 
inorganic  parameters.  When  chemical-specific  data  are  not  available,  the 
absorption  efficiency  applicable  to  dermal  contact  (AE<i)  shall  be  either  10% 
for  a  volatile  organic  chemical  or  1%  for  other  organic  chemicals, 
polychlorinated  biphenyls,  pesticides,  or  inorganic  parameters. 

This  memo  is  intended  to  provide  guidance  to  Division  staff  to  foster 
consistent  application  of  Part  201  of  the  Natural  Resources  and  Environmental 
Protection  Act,  1994  PA  451  and  associated  Administrative  Rules.  This 
document  is  not  intended  to  convey  any  rights  to  any  parties  nor  create  any 
duties  or  responsibilities  under  law.  This  document  and  matters  addressed 
herein  are  subject  to  revision. 

Questions  about  values  in  the  attached  table  should  be  directed  to  one  of  the 
ERD  toxicologists:  Christine  Flaga,  telephone  517-373-0160,  Jeffrey  Crum, 
telephone  517-335-3092,  or  Linda  Larsen,  telephone  517-335-3161.  Other 
questions  about  this  memorandum  should  be  directed  to  District  Supervisors. 

Attachment 
rev.  4 
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PART  201  OF  THE  NATURAL  RESOURCES  AND  ENVIRONMENTAL  PROTECTION  ACT,  1994 

PA  451 


(R® Vision  4) 

>sidentiai  criteria  were  calculated  using  currently  available  toxicological  data.  These  criteria  may  change  as  new  toxicity  data  become 
available.  They  are  not  necessarily  final  cleanup  standards.  Pleas®  read  the  attached  introduction  for  details.  Carcinogenic  chemicals 
are  shown  in  bold  italics.  All  values  are  expressed  in  units  of  parts  per  billion  (ppb);  ug/l  in  water  and  ug/kg  in  soil.  Scientific  notation  is 
represented  by  E+  or  E-  a  value,  for  example  2x10*  is  reported  as  2E+6.  Please  refer  to  Operational  Memorandum  #6  for  additional 
information  concerning  analytical  methods  and  method  detection  limits. 


Acebcacid 


BmkMne 

Bemo(e^snihracen9  {Q} 


n20<g,h,l)pefylen» 


GROUNDWATER  (ppb:ug/l) 

Heelth- 

BeecKt 

Aesthetic 

Target 

Method 

Drinking 

Drinking 

Detection 

Water 

Water 

GSS 

Lmin 

Value 

Value 

Vakie 

Water 

SOIL  (ppbrug/kg) 


1.000  {A> 
60 
150 

40,000  {A} 
100 


0.074 

{E} 

© 

{E} 


2QXGSI 

Value 


{B) 

{0} 

5.0E+5 


16.000 


Direct 

Contact 

Value 


3.8 

180  2 

78.(X)0 

{B}  ! 

32 

44  ^ 

1.4e+7 
6.3E+7 
1.1  £♦7 


Z1E+6 


1.2E+5 

4.2E>5 

5.5E^ 

4.6E'^5 

560 


220  (A) 

5.500  (A) 

100 

160 

46.000 

SO 

m 

90.000 

NA 

13.000  (A) 

3.0E^7 

1.000 

1.100 

88.000 

10 

0.11  43 

1.000 

NA 

NA 

NA 


GENERIC  RESIDENTIAL  CLEANUP 


CRITERIA 


groundwater  (ppb:ug/l) 


REVISION  4 


GSI 

Urr^  ^ 

Vato 

Vakia 

Wat^ 

:a>x 

Vito 

20XGSI 

Vato 

ill 

D^sction 
LW  ^ 

S<^ 

{E} 

(E) 

1,403 

303 

0.4£-*6 

{B} 

1E^{G} 

3,303 

zoe-^ 

440 

1.6E<^ 

1,0» 

GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


GRO 


20X 

Drinking 

Water 

Value 


20.0^ 

30 


6.6E+5 

1,500 

4,000 

{E} 


{E} 

{E} 

1.500 

18,000 

8,000 


SOIL  (ppb:ug/kg) 


20XGSI 

Value 


{E) 

{B} 

360  {A} 
94 


{E) 

{E) 

{B} 

2.4E+5 
{B} _ 


Direct 

Contact 

Vakie 


1.4E+6 
2.1  E+8 
1.6E+7 
17,000 


9.3E^ 

41,000 


29,000 
29,000 
4.2E+6 
5.1  E+7 
ZIE^ 


Target 

Method 

Detection 

Umkin 

Soil 


2,600 

{B} 

7.6E'>« 

ID 

(B) 

ID 

26 

0.04 

76,000 

{E} 

{E} 

1,4C» 

ID 

(B) 

ID 

2.000 

580 

31,000 

1.600 

(B) 

4.6E+6 

1Z0C» 

140 

9.4E+6 

12,000 

3,600 

9.4E+6 

1,500 

300 

1.1  E+5 

38 

1.3 

5,700 

34,000 

{B} 

Z5E-»-7 

18,000 

(B) 

1.3E+7 

100 

11,000 

28,000 

140 

640 

1.1E+5 

1,400 

{B) 

1.2E+6 

2.000 

6,000 

1.9£4€ 

44,000 

{8> 

1.3E^8 
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GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


HwcsMorobutadhm  (C-4$) 


Hsxachtorocyctopentadien^  (C-56) 


M9ito(1,2,^d)pyron9  {0} 
Iron 


Methoxychlor 


2-Mathy1-4<hk)rophdr»xyac6te 


M«thyMeft-birty<  ether  (MTBE) 


3-Methvlphend 


I  Motytdenum 
ohthalene 
I  ntckoi 


GROUNDWATER  (ppb:ug/l) 


REVISION 


SOIL  (ppb:ug/kg) 


Heetttv 

Based 

Dhnkino 

Aesthetic 

Drinking 

Target 

Method 

Detection 

Water 

Watir 

GSI 

Umrt  in 

Value 

Value 

Vali^ 

Water 

{B} 

0.0019 

500 


3 


0.47 

50  (C) 

61 

3,000 

NA 

NA 

NA 

NA 

Hi 

1,000 

NA 

{B) 

1.2 

NA 

0.31 

ID 

300(A) 

{B) 

2,300 

NA 

(B) 

900 

NA 

860 

6.4E^ 

1.0E+9 

1.0E+9{G} 

1.000  (A) 

{B) 

Z0E4« 

2{A,C} 
3,700 
40  {C} 
29 
7.3 


^6 

370 

240 

20 

ID 


0.88 

5{C) 

ID 

370 

370 


37 
160 
37  {A} 
260 

100  (A.C) 


40(A) 

0.026  (A) 

74,000 

an 

8.2E+5  i 

/m 

6.2 

150 

m}{A) 

57{A.D} 


1.5E-^ 

5.5E46 

3.6E-^6 

3.0E+5 

ID 


(E) 

{E) 

10,000 

100 

1,200 

3.4£^ 

ID 

(B) 

ID 

7,400 

760 

5.5E^6 

7.400 

(B) 

2.1  E+7 

120 

2.1E46 

3,2CXI 

3.000 

1.9E46 

740 

16.000  (A) 

2.1E^ 

5,200 

580 

1.5e+7 

2,000  (A) 

1,100  (A) 

3.2E^7 

GENERIC  RESIDENTIAL  CLEANUP  CRITERIA 


GROUNDWATER  (ppb:ug/l) 


REVISIO 


SOIL  (ppb;ug/kg) 


Chemica 


1, 


Dri 

hkH 

Drinking 

Detection 

Wi 

star 

Wat©f 

GSI 

Limit  in 

Va 

lu* 

Vali^ 

Valu* 

Water 

Tox^ph^m 

Triatlste 

Tributyiwnm 


1 ,2,4-Tr1chtorob9nzon9 
1 , 1 ,1 -Trichiorosttana 


Tnchlorofluoromatttano 


2(2,4,5-Trichtorophenoxy)pft3pk)n»  add  {N} 


1 ,1 ,2-Trichtofo-1 ,2,2-tnflucfo«tt»n® 


2,2,4-T  rimethy4-2-p8nt©ne 


1 .2.4- Trimflthyjbenzena 

1 .3.5- Trimethy1b8nzen« 
til9(Z2^ttmmopropy0pho9phat® 
Urea 

Vanadium 


Vlnytacetata 


Whit*  phosphorus  {R} 

Xyterws 

Zinc 


5 

5 

2. 


730 

77 

50  (C) 
42 

2.0E+5 


3,700 

4,500 

110 

to 

ID 


30 
23 
0.47 
ID{P) 
64  {A} 


640 

2{C) 

0.11 

10,000  {C} 
2,400  (A) 


NA 

NA 

NA 

280 

5,000  (A) 


{B) 

{B} 

8  {A} 


(BJ 

3.1 

{B) 

81  {A,D} 


Target 

20X 

Method 

Drinking 

DiTMt  Detection 

Wati^ 

20XGSI 

1  _ 

Contact  Umitin 

86 
100 
4,800 
40  {A} 


16,000 

90 

1,900 

200 


1,400 

4,000 

100 

100 

52,000 


640 
440 
66,000 
110  {A} 


2,205 

{B} 

0.004 

{B} 

{B} 


440 

2,400 

1,300 

1,900 

1Z000 


13,000 

50,000 

3.6E+6 

28.000 


Z4E+7 

52,000 

2.303 

5.5E46 

1.5E+5 


6.3E^ 
3.1  E+6 
45,000 
1.6E*5 
3.8E->7 


13,000 
40 
2.2 
5,600 
48,000  (A) 


Footnotes  , 

„  sac^round,  as  defnad  .  Rule  70,(0.  .a,  de  sudOdOed  I,  diode,  .dan  .de  Oeanup  cn  ena. 

.=>  r30iM?Sd7=-rdSr- 

,  OH  ten-derature.  or  water  dan,neaa  dependent.  Oonrao.  an  ERD  .oxicolooia.  ,or  details. 

(0)  vauei  .  expected  to  leacdthrougd  soils  to  groundwater  under. 

(E,  Cdemlcal.  due  to  its  physicocdemical  propedtea. «  "■« 

most  conditions. 

(F)  Professional  judgment  used  to  determine  that  50  ppb  of  aluminum  in  dnnking  water  pro 


Critena  exceeds  100%  In  soil,  dence  it  Is  reduced  to  100%. 

Cr«e,,aisdasedo„a,ncu«urali.npac«(pd,.o.oxicHy),nd.20Xg.Pundwa.e,^^^^^ 

Valence-spectnc chromiuin  data  (Cr  m  JJ|.'t,e[j'(!'el5^S|n”onl^^  cdromium  VI  must  de  ap^ed  as 

cnterta.  I,  anO^I ^  ^  cSn^p"^  b.’Ld  a,  sltes^ere  groundwater  ,s  prevented  | 

Tm  S  u^»a  pudllc  water  supply.  currenUy  or  In  me  future.  .  ^ " 

Two  different  analytical  methods  and  target  method  detection  limits  are  availabi© 

Operational  Memorandum  M  for  details. 

Criteria  developed  using  the  U.S.  ®^u!tf  *  ^  acceptable  if^H 

contact  an  ERD  toxicologist  for  further  explanation. 

Also  known  as  MBOCA. 

Also  known  as  Silvex. 

^^^i^P^SsarSKnStrTorrrS^^^^ 

an  ERD  toxicologist  for  details.  *  ^  con 

All  pctentla.  sources  c,  ndrcgen-ndrate  must  de  com^ned  aru.  ccmpared  te  nttrate  cdlerta.  C».a« 

toxicologist  for  details. 

hverimrartions  fPAHs)  were  developed  using  “relative 
Criteria  for  carcinogenic  polynuclear  aromatic  hydrocarbons  (PAHS)  w 

potential  potencies*  (RPPs)  to  ben20(a)pyrene. 

Chemical  may  be  reactive  in  soil. 

COPoe..U.Ud,»  Of  mdalernemapes  in  grouddweler  reus,  de  cpmdirmd  .0  delennlne 

based  drinking  water  value  of  1 00  ppb. 

Tox^Sudstmide. control  API.  SudperlG.PCB  spill  <:manupPd.lcysUmdam^  «. 


ID  =  Inadequate  data  to  develop  criterion;  NA  • 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


June  6,  1995 


TO:  Environmental  Response  Division  Staff 

FROM:  Alan  J.  Howard,  Chief,  Environmental  Response  Division- 

SUBJECT:  Environmental  Response  Division  Operational  Memorandum  #14 

Revision  2:  Remedial  Action  Plana  Using  Generic  Industrial  or 

Generic  Commercial  Cleanup  Criteria  and  Other  Requirements 


^  THIS  DRAFT,  INTERIM  OPERATIONAL  MQIORANDUM  HAS  BEEN 

PREPARED  TO  FACILITATE  IMPLEMENTATION  OF  THE  1995 
AMENDMENTS  TO  PART  201  OF  THE  NATURAL  RESOURCES  AND 
ENVIRONMENTAL  PROTECTION  ACT,  1994  PA  451  (FORMERLI 
THE  MICHIGAN  ENVIRONMENTAL  RESPONSE  ACT)  .  THIS 
OPERATIONAL  MQIORANDUM  WILL  TAKE  EFFECT  COnX  WHEN 
HOUSE  BILL  4596  IS  SIGNED  INTO  LAW.  INTERNAL  REVIEW 
OF  THIS  MEMORANDUM  IS  ON-GOING,  AND  NO  OUTSIDE  REVIEW 
HAS  BEEN  COMPLETED.  THE  CONTENT  OF  ’trng  MQ40RANDUM, 

AND  THE  ATTACHED  CRITERIA,  ARE  SUBJECT  TO  CHANGE  AND 
SHOULD  BE  RELIED  UPON  ONLT  AFTER  CONFIRMATION  WITH 
APPROPRIATE  ERD  STAFF. 

Revision  2  of  this  Operational  Memorandum  reflects  changes  made  as  a  result  of 
two  major  legislative  actions:  (1)  the  incorporation  of  the  Michigan 

Environmental  Response  Act  (MERA) ,  1982  PA  307,  as  amended,  (2)  into  the 

Natural  Resources  and  Environmental  Protection  Code,  1994  PA  451;  and  the  1995 
amendments  to  Part  201  contained  in  [House  Bill  4596]  .  Enactment  of  the 
Natural  Resources  and  Environmental  Protection  Act  resulted  in  new  section 
nximbers  for  all  of  the  former  MERA,  but  did  not  make  any  substantive  changes 
in  the  law.  [House  Bill  4596]  substantially  amends  Part  201.  Those 
amendments,  particularly  the  changes  in  cleanup  standards,  are  reflected  in 
this  revision  of  Operational  Memorandum  #14.  Unless  otherwise  noted.  Section 
references  in  this  memorandum  are- to  Part  201  of  Act  451. 

This  memorandum  provides  direction  in  the  preparation  and  review  of  generic 
industrial  and  commercial  land  use  remedial  action  plans  (RAPs)  to  comply  with 
Section  20120A(1) (B)  and  (D) .  -Ihe  following  information  highlights  some 
important  aspects  of  generic  land  use  cleanups: 

•  The  preparation,  review  and  approval  of  RAPs  based  on  the  generic 
industrial/ commercial  approach  is  anticipated  to  require  leas  effort 
than  a  site-specific  RAP  for  most  sites.  In  general,  it  will  not  be 
necessary  to  develop  site-specific  cleanup  criteria  for  those  sites 
which  can  be  appropriately  and  completely  addressed  with  these  generic 
criteria. 

‘  Site-specific  RAPs  are  also  an  option  under  Section  20120A(2) .  Site- 
specific  RAPs  require  the  development  of  exposure  assumptions  that  ate 
representative  of  the  activities  of  human  receptors  at  the  site.  Site- 
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specific  “i"''  thf  ‘  exp'’csutr“SWS5  “in  ‘‘the“'’g.n.ric  ' 

SloricS^  /uAiA^a’cicn  must  b.  provided  for  the  site-specific 

exposure  assumptions  identified. 

.  I£  a  RAP  relies  on  the  attached  5nn.ri=  ^1=^ 

criteria,  the  RAP  '•>« 

exposure  assumptions  are  representat 
exposure  of  workers  at  the  site. 

In  identifying  which  given^^to^  the*hSan°receptors  and 

site,  primary  f  Land-use  %peci£ic 

the  kinds  of  activities  in  gaily  categorized  under  that 

criteria  can  be  used  for  a  site  not  exceed  those 

specific  land  use,  as  long  as  the  «*P°*“'**  .  a , 

*  identified  in  the  algorithm  used  to  derive  the  criteria. 

.  These  generic  industrial  and  co:^er=ial^«^^^^^ 

assessment  of  human  health  tis  s  risks  will  be  determined  based 

for  assessment  of  off -site  human  receptors, 

on  an  evaluation  of  exposure  potential  for  off-site  receptors 

The  direction  provided  in  ^”^anttl^°  Response*^  DiSLL’s  (ERD) 

in  the  attached  tables  follows . 

Xh.  .Pt.ch.d  ..ccion.  on  ch.  ^  %Vr«c“« 

for  the  exposure  assumptions  used  in  ^®".  -rolective  for  a  "reasonable 

exposure  assumptions  were  established  scenarios  established-  The  RME 

maximiam  exposure"  (RME)  of  a  wor  er  reasonably  expected  to  occur  at  a 

is  defined  as  the  highest  exposure  tertive  of  other  workers  at 

site.  These  exposure  assumptions  would  also  ^P^  workers  at  a  commercial  or 
the  facility  who  are  outdoors  less  often.  not-ential  (e.g.r  the  exposure 

industrial  prop.rty  hav,  a  g.n«i= 

duration  or  exposure  ^^®^nency  i  9  __fi»-cs  the  exposure  potential  at  the 
:ira^'S4  t/^::brt^aI“.""xLrf.n"b^“'d\n.“b;*L,u.ti?p  m.  «cpc.ur. 
assumptions  within  the  generic  equation. 

The  criteria  in  the  attached  table,.  “^“^I'dtetriS”  ot°“t^tiS 

for  the  convenience  of  parties  preparing  ^  .  ue  criteria;  they  are 
RAPS.  The  criteria  ,‘^%^„Texposure^^^ 

concentrations  that  may  be  be  approved  as  part  of  a 

commercial  settings.  Higher  “^^s  or  engineering 

limited  industrial/comm.er=ial  J^P  can  be  used  as  a 

prevent  or  limit  e.xposure.  The  criteria  addressed  by  land  use 

Greening  tool  to  determine  which  ®f  ®  or  control, 

restrictions  alone,  and  which  require  additional  remeciation 

The  values  in  the  table  are  useful  in  ^•^^^"^"^j^tSay^^’^aSSerized  by 
protective  of  human  r.ealth  |  attachment  describing  the 

Standardized  assumptions.  The  text  or 
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algorithms  includes  discussions  of  other  human  exposure  pathways  which  may 
require  additional  consideration  in  exceptional  circumstances  (e.g., 
inhalation  pathway  if  a  hazardous  substance  present  in  shallow  soils  is  a 
carcinogen  via  inhalation  but  not  ingestion  or  risks  from  contaminated 
subsurface  materials  to  construction  workers) .  When  these  special 
circumstances  exist,  contact  an  ERD  toxicologist  for  guidance. 


Generic  Industrial  and  Commercial  Cleanup  Criteria 
Groundwater  and  Soil  Direct  Contact 


The  attached  tables  list  the  generic  industrial  and  commercial  site  criteria 
in  a  format  similar  to  the  table  of  residential  criteria  in  Operational 
I^morandum  #8.  The  applicability  of  values  from  the  generic  commercial  and 
industrial  tables  may  vary  depending,  for  example,  on  site  characteristics, 
reasonably  foreseeable  groundwater  use,  and  the  nature  of  the  remedy  being 
proposed.  Additional  guidance  on  the  applicability  of  values  from  the  chart 
follows . 

HEALTH-BASED  AND  AESTHETIC  DRINKING  WATER  CRITERIA 

These  criteria  apply  to  groundwater  in  an  aquifer.  The  RAP  should  identify 
whether  each  saturated  zone  underlying  the  site  is  an  aquifer.  Any  formation 
which  serves  or  may  serve  as  a  drinking  water  source  meets  the  definition  of 
"aquifer”  in  R  299.5101(c).  Cleanup  criteria  for  groundwater  not  in  an 
aquifer  must  be  determined  by  consideration  of  potential  public  health  and 
environmental  impacts  associated  with  contcuciination  of  that  groundwater  (see 
discussion  of  Groundwater/ Surface  Water  interface  Values  below) . 

The  health-based  values  in  the  attached  table  were  calculated  using  the 
generic  land  use  algorithms  which  are  designed  to  protect  workers  whose 
drinking  water  is  from  an  on-site  groundwater  source.  If  groundwater  is  the 
source  of  drinking  water  at  the  property,  and  the  values  in  the  table  are 
exceeded,  a  remedial  action  to  address  groundwater  will  be  necessary.  If  a 
state  drinking  water  standard  is  available  for  an  on-site  contaminant,  the 
drinking  water  standard  overrides  the  health-based  criterion  and  becomes  the 
cleanup  goal.  In  addition,  if  the  affected  groundwater  is  the  source  of 
drinking  water  at  the  industrial/commercial  site,  the  aesthetic  criterion  (as 
defined  by  R  299.5709(2)  (c)  or  (d) )  must  be  met  if  that  criterion  is  more 
restrictive  than  the  health-based- criterion  unless  an  assessment  is  presented 
that  justifies  an  alternative  criterion.  The  state  drinking  water  standard 
would  not,  however,  override  a  more  restrictive  aesthetic  criterion.  This 
assures  that  the  groundwater  will  not  be  unusable  because  of  aesthetic 
impacts.  If  groundwater  is  not  the.  source  of  drinking  water  at  the  property, 
but  it  is  or  may  be  t.he  source  for  off-site  drinking  water,  then  the  need  for 
remedial  action  to  address  the  groundwater  would  be  determined  by  other  rules 
(e.g.,  R  299.5709).  Grrur.dwater  beyond  the  property  boundary  would  need  to  be 
addressed  either  by  remediation  or  exposure  controls. 

Consider  this  example:  A  RAP  using  the  generic  criteria  is  proposed  for  an 
industrial  site  where  groundwater  is  used  as  the  source  of  drinking  water  for 
that  facility  and  for  private  wells  off-site.  The  groundwater  concentrations 
on  site  (current  and  expected  concentrations,  based  on  information  about 
migration  potential  developed  during  the  Remedial  Investigation  and  explained 
in  the  RAP)  do  not  ex  reed  the  applicable  drinking  water  criteria  in  the 
attached  table.  Remecial  actions  to  address  on-site  groundwater  would  be 
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•  rkf  p  5705(5)  and  (6)  (unless  the  Department 

determined  by  the  requiremen  onil9(5)  and  (6)  that  compliance  with 

maices  a  finding  pursuant  to  Section  with  ^  However. 

risks. 

groondwater  surtace  water  iins^ACE  same  GSI  values  as 

fh.  OSI  value,  included  Y=r  a  comply  =«  =« 

praaented  in  op  Ma^  «8.  bec.ua.  they  define  the  «a»imum 

mo:Ui;“'aSLa"‘iuhsta„=e  ccncenttation  .at  f"" 

al't.!'  irindl'tA'aif=:.««^L\  1uiat1:Jn^Ta' 

for  GSI  criteria  are  the  same  tor  resiaenux 
situations . 

Prior  to  paaa.ce  of  the  1995  amendmenta,  a  nd.xin,  rone  S'” 

aaaesaing  the  impact  of  9=uundwater  venting  to  a  aur  an* additional  load 

ten”^Sg%rrndwi«rTt"rii%”ha'rVe 

Act  451  and  the  relevant  rules  promulgated  under  that  Part. 

u 

TARGET  METHOD  DETECTION  LIMITS  TO  'WATER  nnp» rational  Memorandum 

The  values  in  these  columns  are  identical  to  ^r-ntnnlate  exolanation 

#8  and  Operational  Memorandum  #6.  See  Op  Memo  #6  ®  P  ^ 

of  "target  method  detection  limits"  and  analytical  methodology. 

'.-i 

SOIL  CRITERIA  PROTECTIVE  OF  GROONDWATER  aroundwater  in  an 

The  determination  of  a  soil  concentration  pro  e  sites  than  for  some 

:Sil:nti?l%ites:°”on::gutn^i;p'  ’^"rT4rnVErre^^^^^^^ 

'Lu^srrr."  t'he”\Tje"“a°urid  iro-ne'-lf  ”thi 

linoufni'tv;,?  t«“=f  ji"  b%:-ns:i 

Memorandum  #12),  cotftparing  the  leeehate  .  value  whichever  is  mote 

health-based  drinking  water  value  or  aesthetic  value  whlcnever^^ 

restrictive,  or  if  l^by"  comparing  the  concentration  in 

::if  fi^l^^mrarured^L-  V  to^V"^^^^  leachab  J  concentration) 

appropriate  groundwater  iZ-s^tu '"groundwater  evaluation,  that 

fate  and  transport  mcce._ng  or  perched  in  si  g  r-sult  in  relevant 

demonatcace  that  hatatctua  aubatancea  “  ^  ^o'’ff-aite  groundwater  ia  or 

groundwater  criteria  ^Jounlwater  nuat  meet 

r.Ldl:tircr“.rta  ^V-'-the  ttop^^b’cunrry 
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criteria  will  be  met  at  the  appropriate  location^  unless  groundwater 
remediation  is  being  used  to  achieve  the  residential  groundwater  criteria  off¬ 
site.  It  is  possible  that  acceptable  soil  criteria  protective  of  groundwater 
may  vary  across  the  site. 

For  certain  chemicals  which  strongly  adsorb  to  soil  and  are  known  not  to  leach 
at  significant  concentrations  (i.e.,  PCBs,  carcinogenic  polynuclear  aromatic 
hydrocarbons  and  some  chlorinated  pesticides),  the  direct  contact  value  is 
accepted  as  the  soil  cleanup  criterion  to  protect  groundwater  in  addition  to 
the  protection  against  long-term,  systemic,  direct  contact  hazards.  However, 
there  are  certain  situations  (i.e.,  presence  of  solvents  or  collection  of 
unfiltered  groundwater  samples)  which  could  result  in  the  presence  of  these 
types  of  materials  in  groundwater.  These  other  conditions  should  be  evaluated 
before  a  chemical  is  considered  nonmobile  in  soil.  Consult  an  ERD 
toxicologist  if  you  think  direct  contact  values  for  other  contaminants  would 
be  protective  of  groundwater  or  if  you  have  questions  about  conditions  that 
could  cause  the  transport  of  a  nonmobile  contaminant  through  soil. 

SOIL  CRITERIA  PROTECTIVE  OF  SXJRFACZ  WATER 

The  default  values  are  shown  in  Op  Memo  #8  as  20  times  the  GSI  value.  If  the 
GSI  value  is  the  controlling  factor  for  groundwater  and/or  aquifers  at  an 
industrial/commercial  site,  the  20  times  GSI  value  would  be  applied  here  in 
the  same  way  it  would  be  at  a  residential  site.  See  Operational  Memorandum  #8 
for  a  full  discussion  of  this  issue.  Since  the  GSI  value  applies  only  at  the 
groundwater  surface  water  interface  it  is  not  necessary  that  soil 
concentrations  throughout  the  site  be  less  than  or  equal  to  20  times  the  GSI 
number.  However,  in  some  cases,  it  may  He  simplest  to  make  this  comparison  in 
judging  the  need  for  soil  remediation  to  protect  surface  water.  Generic 
industrial/commercial  soil  cleanup  criteria  protective  of  surface  water  can  be 
developed  using  the  same  approaches  that  apply  to  the  soil  criteria  protective 
of  drinking  water  (i.e.,  leachate  tests,  20  times  water  concentrations, 
comparison  of  perched  water  quality  to  GSI  values  or  fate  and  transport 
modeling) .  This  accounts  only  for  leaching  of  hazardous  substances  from  soil 
into  groundwater  and  the  subsequent  impact  of  that  groundwater  on  surface 
water.  If  there  is  significant  potential  for  runoff  to  carry  contaminated 
soil  into  surface  water  (i.e.,  this  pathway  is  pertinent  in  the  risk 
assessment) ,  the  impact  of  that  runoff  should  be  characterized  in  the  risk 
assessment  using  fate  and  transport  modeling.  This  type  of  analysis  may  be 
necessary  in  cases  where  the  ha-zardous  substances  present  at  the  site  are 
highly  persistent  and/or  bioaccumulative,  since  transport  of  substances  with 
these  properties  may  result  in  unacceptable  impact  on  surface  water  sediments 
or  in  the  food  chain. 

V 

,<  DIRECT  CONTACT  CRITERIA } 

'"^hese  values  protect  workers  at  the  site  against  long-term,  systemic  health 
effects  from  ingestion  and  dermal  absorption  of  hazardous  substances  in  soil. 
The  exposure  assumptions  used  in  the  algorithms  are  discussed  in  the  generic 
industrial  and  commercial  sections.  The  generic  land-use  direct  contact 
criteria  are  applied  like  the  residential  direct  contact  values,-  except  that 
the  requirement  that  direct  contact  concentrations  be  met  throughout  the 
affected  media  will  not  always  apply  to  Indus  trial/ commercial  cleanups.  It  is 
possible  for  a  generic  industrial/commercial  RAP  to  combine  the  application  of 
these  values  for  shallow  soils  and  land  use  restrictions  to  protect  against 
exposure  to  higher  concentrations  in  deeper  soils  to  provide  for  a  remedy  that 
is,  when  considered  in  total,  protective  of  public  health.  In  general. 
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surface  soils  are  considered  to  ^  unless  use 

site  ^  ^  Sntaminated  sSbsu?face  materials,  contaminant 

co'^nS^on/  cinU'  :x%eed  the  appropriate  soil  concentration  to  protect 

public  health. 

Aver.,.  soil 

level  (UCL)  on  the  arithmetic  ^  U^Ls  should,  however,  reasonably 

the  soil  direct  contact  value.  On-site  uuis  sno 

represent  the  areas  over  which  f  calculating  the  95%  UCL. 

Guidance  (EPA,  1992b)  on  appropriate  methodology  for  caicuiaui  g 

ISSUES  NOT  ADDRESSED  BY  THE  DIRECT  protective  of  the 

I-nhaiation:  Since  all  ^Ps  must  gnvi r onmen t  they  must  contain  some 

public  health,  safety  and  welfare  and  the  inhalation  is  a 

discussion  of  potential  inhalation  ris  s,^^  question.  The  direct 

pertinent  pathway  for  human  expo  aoolicable  for  the  inhalation 

contact  criteria  do  not  address  and  o^^ential  inhalation  effects, 

pathway  because  they  do  not  incorporate  the  potential 

long-term  or  acute,  of  hazardous  substances  in  soil. 

in  many  case.,  Che  inhalation  pathway  will  be  pavSt? 

description  o£  Che  physical  charactecistic.  o£  t^  site^^s^tich^  ^^p 
vegetative  cover,  depth  to  contamination,  pertinent  pathway. 

contaminants,  which  would  allow  be  considered  are  vapor 

Characteristics  of  the  contaminants  that  should  be  consi^ 

^--?\rtab?.'V.-i^,'^“,  .9£-t“ViarrrV  p“rs.r."^*^y”^f. 

these  characteristics  are  present.  If  inhalation  oathway,  pursuant  to 

necessary  to  conduct  a  rislc  assessment  of  «Jt«ia  or  exposure 

Rules  299.5717(3)  (a)  and  (f)  in  general,  and  to  °  criteria 

controls  which  are  protective  under  ^^®  ^"^^^“"^^tiJr'for  other  routes  of 
and/or  exposure  control  measures  which  •  u  .  ^ion  pathway  and  a  narrative 
exposure  will  be  deemed  protective  for  sufficient  EPA  guidance  should 

assessment  for  the  inhalation  pathway  will  1=®  *  gllj  ^ 

be  followed  when  evaluating  the  inhalation  pathway  (EPA,  1991) 

Dermal  Toxicity:  The  direct  contact  soil  "^hav^^^to^^e  addressed 

toxicity  or  skin  sensitization.  These  ^  ^  place  at  the  direct 

before  chemicals  with  these  characteristics  can  be  left  in  pi 

contact  concentration. 

Ecological  Concerns:  ^vsical^setting  of  the 

concerns.  The  RAP  should  include  a  ^  be  affected  by  the 

site,  including  any  natural  resources 

release (s)  addressed  in  the  plan.  In  genet  ,  p  nooulation  of  organisms 
are  defined  as  adverse  impacts  on  a  focus  of  a  human  health  risk 

rather  than  on  an  individual  who  is  reouired  only  if  there  is  a 

assessment.  An  ecological  risk  assessment  5aoT(i))  present  at  or  near 

••sensitive  environmental  resource"  (See  suri^^  concern  for 

the  site,  or  if  there  are  other  special  adversely  effect 

persistent  or  bioaccumulative  “idlife  to  the  site 

the  food  chain,  or  a  physical  feature  that  would  attract  wiioxii 
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(e.g.^  migratory  waterfowl  habitat).  Professional  judgment  must  be  used  to 
determine  whether  it  is  likely  that  criteria  more  restrictive  than  those 
required  to  protect  public  health,  or  those  required  pursuant  to  other 
applicable  regulations  (e.g.,  groundwater/surface  water  interface  criteria), 
are  necessary  to  protect  natural  resources  at  or  near  the  site.  If  ERD  staff 
believe  that  there  is  a  need  for  an  ecological  assessment,  this  should  be 
reviewed  with  your  supervisor  and  other  technical  experts  as  appropriate. 
Ecological  risk  assessments  will  be  the  exception  rather  than  the  rule. 


Other  Requirements  for  Industrial  and  Commercial  RAFs 

f 

The  generic  industrial  and  conroercial  cleanup  criteria  will  simplify  the  hiunan 
health  risk  assessment  ccmponent  of  the  RAP  when  they  are  applicable.  If  the 
site  meets  the  criteria  for  application  of  the  generic  approach,  the  human 
health  risk  assessment  can  consist  of  a  comparison  to  the  generic  criteria 
when  they  are  proposed  for  use  at  the  site.  If  other  criteria  are  proposed, 
they  must  be  justified  as  protective  of  public  health,  safety,  welfare  and  the 
environment.  Regardless  of  whether  generic  or  site-specific  criteria  are 
proposed,  the  RAP  must  also  contain  a  demonstration  that  it  satisfies  all 
other  requirements  of  Part  201  and  the  administrative  rules,  including 
applicable  or  relevant  and  appropriate  requirements  (ARARs)  from  other 
environmental  laws.  You  should  review  Rules  299.5717,  299.5719  which  contain 
requirements  applicable  specifically  to  industrial/commercial  (formerly  "Type 
C")  cleanups.  Also  review  Rules  299.5601  and  299.5603  which  describe  the 
factors  the  Department  must  consider  in ' deciding  whether  to  approve  a  RAP. 
Parties  preparing  industrial/ commercial  RAPs  should  directly  and  succinctly 
address  how  the  RAP  is  responsive  to  all  requirements  of  Rules  299.5601, 
299.5603,  299.5717,  and  299.5719  (or  explain  why  the  requirement  is  not 

applicable  to  the  site) . 

Important  components  of  an  Indus  trial/ commercial  RAP,  in  addition  to  the  risk 
assessment,  include: 

•  a  thorough  description  of  the  proposed  exposure  controls  (including  a 
proposed  restrictive  covenant  which  addresses  the  factors  called  for  in 
Rule  299.5719(3)).  Exposure  controls  can  be  as  sinple  as  a  commitment, 

—  through  the  restrictive  covenant,  that  the  land  use  of  the  site  will 
remain  consistent  with  the  industrial  or  commercial  risk  assessment 
assumptions.  More  complex  controls  will  be  required  if,  for  example,  an 
engineered  containment  structure  is  part  of  the  remedy. 

•  an  explanation  of  how  the  proposed  controls  will  be  reliable,  effective 
and  satisfy  other  requirements  of  law. 

•  an  operation  and  -aintenance  plan  (see  Rule  299.5517)  and  a  monitoring 
plan  (see  Rule  1??.5519),  or  both,  if  necessary.  These  plans  may  be 
conceptual  (e.g.,  they  need  not  specify  manufacturers  for  equipment  to 
be  used,  but  must  describe  the  function  of  the  equipment) .  However,  the 
plans  must  be  presented  in  sufficient  detail  to  allow  us  to  judge  their 
adequacy.  The  plans  must  also  include  cost  estimates  for  implementation 
of  the  operation  and  maintenance  and/or  monitoring  work.  The  cost 
estimates,  whic.h  will  be  used,  in  part,  to  determine  the  amount  of 
financial  assurances  required  pursuant  to  Rule  299.5719(2),  should  be 
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based  on  work  being  done  by  contractor 

of  the  oartv  responsible  for  implementation  of  the  RAP. 
tSs  allows  us  to  be  confident  that  financial  assurances  would  cover 
necessary  costs  if  the  state  nvust  take  over  these  activities. 

This  ««n=  is  intended  '=  ""  S^tSiS^RSoircef  ^nd'l^^ronfental 

rrrttuss 

Snt^res^L^SftLruS'Iar  S!f  ^anriatters  addressed 

herein  are  subject  to  revision. 

Ouestions  about  the  generic  f =|  “^'tVa 

should  be  directed  to  ERD  toricologists  'f Questions  about 

Cru»,  at  517-335-3092,-  or  Linda  “  =^;J“^“iUuld  be  directed  to 

Other  aspects  of  generic  industrial  and  commercial  FAfs 

District  Supervisors. 


GE11ERZC  IHDOSTRIAL  LAUD  USE  CA.TEGOR3C 

A  generic  industrial  site  will  include  sites  with  the  following 

characteristics : 

bulk  storage  and  access  to  the  site  is  reiian  y  i,„fhl  The  term 

with  its  use  (e.g.s  by  fences  or  security  personnel  or  both).  The  «m 
industrial  site  does  not  include  farms,  gasoline  service 

other  commercial  establishments  where  use  was 

Inactive  or  abandoned  sites  are  included  if  the  property  use 

industrial,  as  described  above. 

.  The  current  zoning  of  the  property  is  ^^he ^“inSudes 

anticipated  to  be  industrial  ^  nSf-coSor^ng 

documentation  that  the  current  industrial  use  is  a  legal  non  conro^  g 
use.  This  may  include  different  zoning  designations, 

colunity,  sJch  as  "light  industrial"  or  "^a^  ^  or  irrent 

-Documentation  of  zoning  musr  be  provided  in  all 

nroperty  record  card  which  shows  the  zoning  status  of  the  site  ana  x 

^djacS  properties.  If  the  RAP  is  based  on 

discussion  of  this  issue  must  indicate  how  and  when  f  the 

are  to  be  accomplished.  The-RAP  must  identify  (preferably  on  a  ^p)  the 
n^rLt  current  residential  land  uses  and  nearest  =c\n“y 

zoned  for  residential  use.  Any  non-conforming  land  uses 
of  the  site  must  be  identified  in  the  RAP  (e.g.,  residential  use  on 
parcel  zoned  "transitional  industrial  ) . 


Generic  Industrial  Cleanup  Criteria  Algorithms 

Th,  following  equation!  tepteeent  a  fViu";.'"  Hi 
deriving  generic  cleanup  criteria  for  an  The  population 
conservative  to  include  a  reasonable  maximum  n-rLntaae  of 
ptoUcted  are  thoa.  Industrial  workers  who  spend  a  slgnifioant  p.rcentage 
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their  work  time  outdoors.  Algorithms  are  presented  for  both  the  ingestion  of 
groundwater  and  for  direct  contact  with  soil. 

The  generic  industrial  equations  follow. 


Generic  Groundwater  Algorithms; 

CARCINOGENS :  10’^  x  BW  x  AT  x  CF 

SF  X  EF  X  ED  X  IR^w 

where,  10’^  cancer  risk 

BW  (body  weight) 

AT  (averaging  time  in  daysj 
CF  (conversion  factor) 

^  SF  (cancer  slope  factor,  mg/kg-d*^) 

EF  (exposure  frequency) 

ED  (exposure  duration) 

IR<i„  (drinking  water  ingestion  rate) 


acceptable  risk 
70  kg 

25,550  (70  X  365) 
1000  ug/mg 
chemical-specific 
245  d/yr 
21  yr 

1  liter/day 


NONCARCINOGENS :  HQ  x  RfD  x  BW  x  AT  x  RSC  x  CF 

EF  X  ED  X  IKiu 


where. 


HQ  (hazard  quotient)  =* 
RfD  (oral  reference  dose,  mg/kg/d)  » 
BW  (body  weight)  « 
AT  (averaging  time)  * 
CF  (conversion  factor)  •  » 
RSC  (relative  source  contribution)  =* 
EF  (exposure  frequency)  = 
ED  (exposure  duration)  » 
IRdw  (drinking  water  ingestion  rate)  » 
ED  (exposure  duration)  » 
IRiw  (drinking  water  ingestion  rate)  = 


1 

chemical-specific 
70  kg 

7,665  days  (21  x  365) 

1000  ug/mg 

0.2 

245  d/yr 
21  yr 

1  liter/day 
21  yr 

1  liter/day 


These  equations  yield  values  which  represent  concentrations  of  contaminants  in 
water  in  units  of  parts  per  billion  (ppb)  or  micrograms  per  liter  (ug/l) .  To 
convert  to  units  of  parts  per  million  (ppm)  or  milligrams  per  liter  (mg/l)  in 
water,  divide  by  1,000. 

The  selection  of  an  appropriate  averaging  time  (AT)  is  dependent  upon  the  type 
of  toxic  effect  being  evaluated.  EPA  guidance  is  followed  on  this  issue 
(USEPA,  1989;  USEPA,  1991)  .  AT  represents  the  number  of  days  over  which  the 
exposure  is  averaged.  When  evaluating  long-term  exposure  to  noncar cinogenic 
compounds,  exposures  are  calculated  by  averaging  over  the  period  of  exposure 
(i.e.,  subchronic  or  chronic  exposures).  For  carcinogenic  compounds, 
exposures  are  calculated  by  prorating  the  total  cumulative  dose  over  a 
lifetime  (also  called  lifetime  average  daily  dose) .  The  approach  for 
carcinogens  is  based  on  the  assumption  that  a  high  dose  of  a  carcinogen 
received  over  a  short  period  of  time  is  equivalent  to  a  corresponding  low  dose 
spread  over  a  lifetime.  The  averaging  time  for  carcinogens  is  25,550  days  (70 
years  x  365  days)  and  7,665  days  (21  years  x  365  days)  for  noncarcinogens. 

MDNR*s  recommendation  of  21  years  as  the  exposure  duration  (ED)  for  a  worker 
is  based  on  1991  statistics  from  the  U.S.  Dept,  of  Labor.  However,  since  the 
Dept,  of  Labor  statistics  did  not  detail  the  distribution  for  employees 
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I  •  rhan  1 Q  vears  at  one  location,  the  EPA  95th  percentile 

which  represent  50th,  90th  and  95th  percentiles. 

"e"  wor  *'dry^%ei"yU/°Tinu“%  tIS' ^ 

sick  time  The  assumed  amount  of  water  ingested  at  work  (1  liter/day)  is 
sick  time.  j  /ncppa  iggii  It  is  pointed  out,  however,  that 

based  on  EEA's  recommendation  {USEPA,  volume  of  water 

workers  encaaed  in  hard,  physical  labor  could  ingest  a  greater  volume  of  water 

m, Thould  b.  C=b5id.r.d  b,£=re  finalising  the  criteria  to  be  used  at  a 
specific  site. 

The  RSC  of  0.2  (20%)  assumes  that  a  worker  gets  80%  of  his/her  exposure  to  on 
liL  con?fmJ;Ltrfrom  other  sources.  The  RSC  represents  ^default  value  and 
if  ch^cal-soecific  data  are  available,  they  should  be  used  in  place  of  the 

default.  Use  of  the  RSC  is  consistent  with  the  There**ie”many 

cleanup  criteria.  Justification  for  use  of  a  RSC  follows.  There  are  ma  y 
chemicals  to  which  people  are  exposed  through  a  variety  of  me 
activities.  For  example,  solvents,  which  are 

are  also  commonly  found  in  products  routinely  used  by  the  9*^“^ 

Ignoring  exposures  from  other  sources  could  underestimate  the  ^  ^ 

that  ty?e  of  chemical.  However,  other  chemicals  may  not 

levels,  or  may  not  occur  at  all,  outside  of  the  work  place.  In  of  the 

fact  that  chei.cal-specific  data  pertaining  to  this  is^e 

and  significant  exposures  to  certain  chemicals  do  this  generic 

Dlace  it  is  necessary  to  identify  a  conservative  default  for 
approach.  As  data  suggLting  something  other  .than  20%  becoiMs  avail^le,  they 
will  be  incorporated  into  the  chemical-specific  criteria  calculatio  . 

An  RSC  1,  only  unnd  for  groundwnt.r  ‘ 

direct  contact  soil  equations.  It  s  use  r  «  20%  per  for 

scenario  is  consistent  with  the  residential  equations.  A  20»  MC  tor 

groundwater  criteria  is  consistent  with  the  approach  taken  by  U.S.  epa  ror 

es^aSlIshi^g  Maximum  Contaminant  Level  goals  (MCLg)  “=tS?e 

(pLviously  known  as  RMCLs)  .  Twenty  percent  is  used  by  EPA  "as  a  «a«naWe 
approximation  of  the  actual  exposure  and  recognizes  that 

somewhat  either  overestimate  or  underestimate  the  set  the^RMCL^at 

contribution.  EPA  does  not  believe  that  it  is 

100  percent  of  the  ADI,  as  drinking  water  is  not  the  sole  the  other 

expoLre,  and  using  100  oercent  -of  the  ADI  would  underestimate  bh«  other 

soLces  of  exposure"  (U.S.'ePA,  1985).  An  RSC  has  also 

the  Great  Lakes  Initiative  risk  assessment  process  ^  _  oermit 

used  by  the  Waste  Management  Division  in  establishing  ground  P 

limits  for  noncarcinogens . 

In  those  cases  where  a  State  Drinking  Water  Standard  is  “tit 

replace  the  health-based  drinking  water  criterion,  unless  a  more  co 
aesthetic  criterion  is  available. 
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Generic  Industrial  Direct  Contact  Soil  Criterion  Algorithms 


CARCINOGENS: 


_ 10'^  X  BW  X  AT  X  CF _ 

SF  X  (EF  X  FD)  X  ED  X  FC  X  [  (IR,  x  AEi)  +  (SA  x  AF  x  AE<i)  ] 


where, 


10*®  cancer  risk 
BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*^) 
EF  (exposure  frequency) 

ED  (exposure  duration) 

FC  (fraction  of  soil  contaminated) 
IR,  (soil  ingestion  rate) 

AEi  (ingestion  absorp.  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AEd  (dermal  absorption  efficiency) 


=  acceptable. risk 
=  70  kg 
a  25,550  days 
=  lE+9  ug/kg 
=  chemical-specific 
»  112  d/yr 
»  21  yr 
»  1 

=  50  rag/day 
>  (see  text) 

=  2570  cmVday 
=  1.0  mg/cm^ 

=  (see  text) 


NONCARCINOGENS : 


_ HQ  X  RfD  X  BW  X  AT  X  CF _ 

EF  X  ED  X  FC  X  [  (IR,  x  AEi)  +  (SA  x  AF  X  AEd)] 


where. 


HQ  (hazard  quotient) 

RfD  (oral  ref.  dose,  mgVkg/day) 

BW  (body  weight) 

AT  ( averaging  time ) 

CF  (conversion  factor) 

EF  (exposure  frequency) 

ED  (exposure  duration) 

FC  (fraction  soil  contam'd) 

Ir,  (soil  ingestion  rate) 

Aei  (ingestion  absorp.  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AEd  (dermal  absorption  efficiency) 


»  1 

•*  chemical-specific 
»  70  kg 

*  7,665  days 

*  lE+9  ug/kg 
-  112  d/yr 

»  21  yr 
=  1 

“50  mg/day 
=  (see  text) 

“  2570  cm^/day 
1.0  mg/cm^ 

“  (see  text) 


These  equations  yield  values  representative  of  concentrations  of  contaminants 
in  soil  in  units  of  ppb  or  micrograms/ kilogram  (ug/kg)  .  To  convert  to  units 
of  ppm  or  milligrams /kilogram  (mg/kg)  in  soil,  divide  by  1,000. 

The  exposure  frequency  (EF)  for  the  direct  contact  scenario  was  derived 
considering  climatic  factors  (e.g.,  snow  cover,  frozen  soil)  and  inclement 
weather  conditions  (e.g.,  rain)  as  well  as  variation  in  daily  activities  in 
which  industrial  workers  participate.  It  is  assumed  that  Michigan  winters 
last  for  4  months  (120  days)  making  soil  unavailable  for  contact.  Allowing 
three  weeks  off  for  vacations  and  sick  leave,  and  adjusting  for  a  standard 
five  day  work  week  yields  a  maximum  number  of  160  days  per  year  of  industrial 
outdoor  exposure  in  Michigan.  The  assumptions  represent  high-end  values 
within  a  range  of  potential  exposures. 


365  -  120  -  21  X  5/7  “  160 


Environmentai  Response  Division  Staf 
Operational  Memorandum  #14  (rev.  2) 


June  6,  1995 
Page  12 


Data  from  the  Air  Quality  c£  torch"  thr=u^r?ct=ber 

axceada  0.25  inch  one  day  per  1S51  through  1980. 

These  data  which  exceeda  0.25  inches  makes  working  outdoors 

It  IS  assumed  that  tainrail  f.-mr  also  assumes  that  this  significant 

difficult.  Incorporating  is  durina  the  eight  hour  work  shift, 

rainfall  occurs  during  the  work  ^  'y'®  be  balanced  or 

rtL“wrL%^'iof  te^«.tur^  iur:r- 

refthl-ra-oSe?  ^^eTi^o  c^nt’act  with  soil  to  he 

reduced  from  5  to  4. 

Activity  patterns  of  a  reasonable  nd*  evety^^  day^^si^^^ 

brine  the  individual  into  contact  with  bate  soil  each  ,  f  ^  As  a 

man?  different  duties  c.ay  be  «  “L/'i'y  per  ^ee^  is  spent 

conservative  estimate,  it  i'  ' tS^  wortL  “to  contact  with 

performing  some  activity  which  does  factor  results  in  a  reasonable 

bare  site  soil.  The  incorporation  of  this  factor  results 

maximum  EF  value  of  3.5  days  per  week  or  112  days  per  year. 

160  X  3.5/5  =  112 

The  soil  ingestion  rate  recommended  by  MDNR  is  50  mg/day,  which  follows  EPA's 
recommendation  for  industrial/commercial  workers. 

The  oral  absorption  efficiency  default  “t 

50%  for  semi-  and  nonvolatile  chemicals.  defaults  This  policy  is 

available,  they  will  be  used  in  place  of  the  defaults.  Tnis  p  y 

consistent  with  the  Type  B  algorithms. 

The  skin  surface  area  was  estimated  in  the  following  manner: 

skin  surface  area  (cm’)  =  u  SA  fo«ar^  =  1140 

u  SA  face  (1/2  head)  «  590 
u  SA  hands _ °  040_ 

- zFto 

The  ^amount  of  exposed  skin  surface  “«•  Identified  J.pr«.«t»_^  "JesrSSn 
scenario,  realizing  that  at  timM  a  ”dtk  worker  is  working  without  a 

exposed.  For  example,  there  may  be  time  lona-sleeved  shirt  and/or  a 

shirt  and  times  when  a  worker  may  be  \  ®  if  a  short- 

coat  The  average  scenario  assumes  that  a  worxer  is  head 

sleeved  shirt  and  long  pants  with  hair  or  ^  value^”of 57°0  emVday.  In 

This  scenario  estimates  a  skin  surface  strongly  correlated  with 

addition  to  the  above  discussion,  surface  “verage  value, 

body  weight.  Since  the  assumed  body  weight  ^*^5*“®"^®  ^ 

surLce  area  should  be  represented  by  an  average  value  as  well. 

,  _  «  1  n  mrr/r-m^  i .  th«  value  recoiTniended  by  EPA  (EPA, 

The  attenuation  factor  :f  1.0  mg/=®  adherence  studies,  EPA  concludes 

rb'-nii“?“  r^rr^-?- 

!!w™“‘'°A""??t;Vive“?nt«“l‘“lu?=  of  1,0  mg/cmi  ix  re=on«.nd.d  until 
better  data  are  available. 
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The  dermal  absorption  efficiency  is  assumed  to  be  10%  for  volatiles  and  1%  for 
semi-  and  nonvolatiles  as  assumed  in  the  Type  B  algorithm.  All  absorption 
values  represent  defaults  which  will  be  replaced  if  chemical-specific  data  are 
or  become  available. 

As  indicated  earlier,  EPA  provides  general  guidance  on  how  to  characterize 
exposures  and  risks  when  conducting  risk  assessments.  For  Superfund  exposure 
assessments,  intake  and  exposure  values  should  be  selected  so  that  the 
combination  of  all  variables  results  in  an  estimate  of  the  reasonable  maximum 
exposure  (HME)  for  that  pathway.  The  RME  is  the  maximiim  exposure  that  is 
reasonably  expected  to  occur  at  a  site.  Under  this  approach,  some  intake 
variables  may  not  be  at  their  individual  maximum  values,  but  when  in 
combination  with  other  variables,  will  result  in  estdlmates  of  the  RME  (USEPA, 
198%).  More  recent  EPA  guidance  (USEPA,  1992),  recommends  estimating  the  high 
end  exposure  by  **...  identifying  the  most  sensitive  parameters  and  using 
maximum  or  near-maximum  values  for  one  or  a  few  of  these  variables,  leaving 
others  at  their  mean  values*’.  This  guidance  applies  when  only  limited 
information  on  the  distribution  of  the  exposure  or  dose  factors  is  available. 
The  basis  for  this  recommendation  is  that  maximizing  all  variables  will  result 
in  an  estimate  that  is  above  the  range  of  actual  values  seen  in  the 
population.  The  algorithms  presented  in  this  document  follow  EPA  guidance  by 
combining  exposure  assumptions  which  represent  a  mix  of  high-end  and  mid-range 
values.  For  example,  when  evaluating  the  direct  contact  equation,  a  70  year 
life  span,  body  weight  and  surface  area  all  represent  a  50th  percentile,  while 
the  exposure  duration  of  21  years  and  the  soil  ingestion  rate  represent  the 
90th  percentile. 

Since  no  distributions  exist  for  frequency  of  exposure  to  soil,  it*s  difficult 
to  estimate  a  value  and  its  associated  percentile.  However,  it*s  reasonable 
to  assume  that  the  value  chosen  (112  days)  is  representative  of  the  higher  end 
of  the  range  of  possible  exposures.  Data  supporting  the  dermal  contact  rate 
is  also  lacking,  making  it  difficult  to  estimate  the  percentile  that  it 
represents.  Although  we  are  using  average  skin  surface  area  values  as 
presented  by  EPA  (USEPA,  1990) ,  estimation  of  those  areas  which  are  exposed  to 
soil  is  strictly  based  upon  best  professional  judgment.  Although  a 
significant  amount  of  uncertainty  surrounds  the  estimated  exposure  frequency 
and  the  dermal  contact  rate,  the  exposure  assumptions  selected  are  reasonable 
and  conservative  for  the  purpose,  of  developing  state-wide,  generic  cleanup 
criteria  for  industrial  facilities. 
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GENERIC  COMMERCIAL  LAND  USE  CATEGORY 

The  commercial  land  use  category  is  extremely  varied  and  broad,  encompassing 
everything  from  day  care  centers  and  schools  to  gas  stations  and  warehouse 
operations.  The  physical  setting  of  commercial  properties  and  the  activities 
which  workers  and  the  general  public  engage  in  at  these  sites  are  also 
extremely  variable.  Given  the  breadth  of  the  commercial  land  use  category,  it 
is  impossible  to  assign  a  single  set  of  "typical”  or  generic  exposure 
assumptions  to  characterize  the  activities  of  all  potentially  exposed 
populations . 

In  order  to  facilitate  the  development  of# generic  commercial  criteria,  the 
universe  of  commercial  land  uses  has  been  divided  into  four  subcategories 
based  on  factors  which  are  critical  to  the  assessment  of  potential  risk. 
These  factors  include  the  potentially  exposed  populations  (workers  or  general 
public)  and  the  nature,  duration,  and  frequency  of  the  exposures  likely  to 
occur  when  people  occupy,  work  at,  visit,  or  patronize  the  site.  The  division 
of  the  commercial  land  use  category  into  subcategories  allows  for  some  useful 
generalizations  to  be  made. 

A  substantial  degree  of  variability  remains  even  within  the  subcategories  of 
commercial  land  use.  It  will  be  the  responsibility  of  the  party  proposing  a 
remedy  to  demonstrate  that  the  site  and  exposure  setting  is  consistent  with 
the  characteristics  of  the  subcategory  closely  enough  to  warrant  use  of  the 
criteria.  Similarly,  the  party  proposing  the  remedy  will  have  to  describe  in 
the  RAP  those  measures  that  will  be  put  in  place  (institutional  controls, 
restrictive  covenants,  access  restrictions,  etc.)  to  assure  that  the  exposure 
setting  of  the  site  is  maintained  consistent  with  the  exposure  characteristics 
of  the  subcategory.  This  will  serve  to  guarantee  that  uses  of  the  site  which 
might  yield  unacceptable  exposures  will  be  precluded  in  the  future. 
Conversely,  land  uses  consistent  with  a  subcategory  may  not  possess  exposures 
that  are  similar  to  those  used  to  define  the  category.  Proper 
characterization  of  those  site-specific  activities  or  exposures  may  warrant 
the  use  of  generic  criteria  from  another  subcategory  or  category. 

In  the  following  sections,  exposure  assumptions  protective  for  the  set  of  site 
and  exposure  characteristics  described  below  for  subcategory  III  and  IV  sites 
have._been  developed.  Some  commercial  subcategory  III  and  IV  sites  may  be 
located  in  or  near  residential  areas  and,  therefore,  may  be  used  by  other 
populations  for  purposes  other  than  the  intended  commercial  use  (e.g. 
recreational) .  It  may  be  inappropriate  to  apply  the  generic  criteria 
developed  for  a  given  subcategory  of  commercial  land  use,  if  anticipated 
exposure  from  unintended  uses  exceeds  the  exposures  assumed  under  that 
subcategory.  Adjustments  can  be  made  to  the  exposure  assumptions  to  represent 
these  other  uses  or  criteria  for  a  more  representative  category  can  be  used. 
Alternatively,  the  RAP  may  denote  measures  designed  to  preclude  unintended 
uses . 

For  the  purpose  of  determining  if  the  generic  commercial  criteria  presented  in 
this  memorandum  are  applicable,  the  party  proposing  a  remedy  must  first 
determine  that  the  site  falls  within  the  definition  of  commercial  land  use  or 
that  the  site-related  exposures  are  similar  to  those  assumed  for  this 
category.  The  definition  of  commercial  land  use  includes  the  following  two 
elements : 
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.  The  primary  acrlviry  at  the  aita  kbInSoned 

or  inactive  corcercial  facilitiea  as  Ion,  aa 

definition  of  a  commeteiai  facility  and  one  of  the  aubcace,ory 
definitions  described  below. 

.  The  current  tonin,  of  the  J|J^Se^“l=c»m«t«Ion  \"ha\^  th^ 

SUenr=ol^rcitl"”  ia  a  le,al  h»h-conf ormin,  uae.  may  ^in^ud. 

different  lonin,  deaignations,  depending  on  '  ^2^.  "office- 

••coinmunity  commercial",  "regional  ^  the  form  of  a 

FSrSuhl^CH:^i&^ 

land  uses  in  the  vicinity  of  the  site  must  be  ^^entif^d^in  the  RAP 
(e.g.,  residential  use  on  a  parcel  zoned  "transitional  commercial  ). 

Caution  should  be  used  when  categorizing  sites  ^even  e^ng 

faSnies^^rthe^a^^^r^ 

considerations  when  determining  a  land  use  category  for  a  specific  si  . 

If  the  site  meets  the  definition  of  commercial  land  use,  the 

the  remedy  must  determine  which  of  the  four  of  tSe 

use  defined  below  is  most  r«Pr«entative  dSSi^h^  are 

subject  site.  The  subcategorj.es  and  the  features  wnicn 

described  below: 

subcategory  I;  This  commercial  land  use  subcategory  is  thJ 

-idcrtrlt  ::  ^ophVr- 

iLi-sr^Uv^br^irrciTcd'^^^^^^^^ 

which  may  L  frequented  by  potentially  exposed  iccessibl^  to  the 

Any  soil  concaminancs  preaenc  may  cherefora  be  «a  exoosure  to 

reaident  populatlcna.  If  rell^  on  for  diAbW.»g  ,, 

groundwater  would  also  be  significant.  In  ^  near  residential 

commercial  land  use  is  usually,  but  n^moses  other  than 

areas  and,  therefore,  may  be  used  by  other  P°P®^®*:^  _wa,  ^ -^category  could 
the  intended  commercial  use  (e.g.  recreational).  This  subcategory 

include,  but  is  not  limited  to,  the  following  uses; 

•  day  care  centers 

•  any  form  of  educacional  facility 

hospitals,  elder  care  facilities,  and  nursing  homes. 

Although  a  ,it.-sp.cifi=  riah 

category,  no  generic  commercial  cleanup  criteria  i  if 
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most  cases,  the  site  setting  and  uses  will  warrant  the  application  of 
residential  criteria.  There  are  forms  of  subcategory  I  commercial  land  uses 
that  do  not  possess  the  exposure  characteristics  of  the  residential  exposure 
setting,  for  example,  long-term  or  convalescent  care  facilities  where  patients 
are  not  expected  to  come  into  contact  with  soils  on  a  frequent  basis.  In  such 
cases,  site-specific  cleanup  criteria  or  criteria  from  another  subcategory  can 
be  utilized  with  proper  justification. 

Subcategory  II:  This  commercial  land  use  subcategory  is  characterized  by  the 
following  features.  Access  to  the  public  is  reliably  restricted,  consistent 
with  its  use,  by  fences,  security,  or  both.  Affected  surficial  soils  are 
located  in  unpaved  or  landscaped  areas  that  are  frequently  contacted  by  worker 
populations  such  as  groundskeepers,  maintenance  workers,  or  other  employees 
whose  primary  duties  are  performed  outdoors.  If  site  groundwater  is  relied  on 
form  drinking  water,  worker  populations  would  receive  half  of  their  total 
exposure  from  on  site  drinking  water. 

This  subcategory  could  include,  but  is  not  limited  to,  the  following  uses: 

•  large-scale  commercial  warehouse  operations 

•  wholesale  lumber  yards 

•  building  supply  warehouses 

The  degree  of  exposure  for  such  employees  under  Subcategory  II  property  is 
assumed  to  be  equivalent  to  the  exposures  used  to  model  outdoor  activities  in 
the  development  of  the  generic  industrial  criteria.  As  a  result,  a  unique  set 
of  generic  criteria  has  not  been  defined  for  this  subcategory  of  commercial 
land  use.  Sites  which  fall  into  this  subcategory  should  be  addressed  through 
the  application  of  the  generic  industrial  criteria  or  through  a  site-specific 
risk  assessment. 

Subcategory  III:  A  subcategory  III  commercial  site  is  characterized  by  the 
following  features.  Access  to  the  public  is  unrestricted,  however,  the 
general  public’s  occupancy  of  the  site  is  expected  to  be  intermittent  and 
significantly  less  in  frequency  and  duration  relative  to  the  population 
working  at  the  site.  Although  some  of  the  activities  for  both  worker 
populations  and  the  general  public  at  a  subcategory  III  commercial  site  are' 
conducted  indoors,  a  significant  component  of  their  activity  will  likely  be 
outdoors.  Affected  surficial  soils  are  located  in  unpaved  or  landscaped  areas 
that  may  be  contacted  frequently,  primarily  by  the  worker  populations  (as  may 
be  the  cases  at  gas  stations,  auto  dealerships  or  building  supply  warehouses 
with  unpaved  or  landscaped  areas) .  If  site  groundwater  is  relied  on  for 
drinking  water,  worker  populations-  would  receive  about  half  of  their  total 
exposure  from  the  site. 

This  subcategory  could  i.-.clude,  but  is  not  limited  to,  the  following  uses: 

•  Retail  gas  stations 

•  Auto  service  stations 

•  Auto  dealerships 

•  Retail  warehouses  selling  the  majority  of  their  merchandise  indoors  but 
including  some  limited  storage  or  stockpiling  of  materials  in  a  rear 
yard  (building  supply,  retail  flower  and  garden  shops  not  involving  on 
site  plant  horticulture  and  excluding  open  air  nurseries,  tree  farms  and 
sod  farms  which  would  fall  into  an  agricultural  land  use) . 
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Renair  and  service  establishments  including  but  not  limited  to,  la^ 
mower,  boat,  snowmobile,  or  small  appliance  repair  shops  that  have  small 

outdoor  yards. 

•  Small  warehouse  operations 

IV*  A  subcateoory  IV  commercial  site  is  characterized  by 
Sl^Sn^feat^res  Acces!  lo  the  public  is  unrestricted,  however  the 
general  public's  occupancy  of  the  site  is  intermittent  (i  e 

short  duration  relative  to  the  worker  populations  resident  at  the  site  i.e. 

duration  of  general  public  occupancy  at 
by  the  time  necessary  to  transact  business  at  a  retail  establishi^nt  or  t 
receive  personal  services).  The  predominant  activities  ^ 

workers  and  the  general  public  at  this  type  of 
conducted  indoors.  Affected  surficial  soils  are 
landscaped  areas  that  are  contacted  by  worker 

basis,  such  as  outdoor  break  or  eating  areas.  General  public  contact  with 
these  areas  is  anticipated  to  be  significantly  less  than  the  f 

both  in  terms  of  frequency  and  duration.  If  site  groundwater  “Z®^^®*^  “^oSl 
drinking  water,  worker  populations  would  receive  one-half  of  th 

exposure  at  the  site. 

This  subcategory  could  include,  but  is  not  limited  to,  the  following  uses: 


Professional  offices  (lawyers,  architects,  engineers,  resj. 
insurance,  etc.)  .  , 

Medical/dental  offices  and  clinics  (not  including  hospitals) 

Banks,  credit  unions,  savings  and  loan  institutions,  etc. 

Publicly  owned  office  buildings  ,  «r 

Any  retail  business  whose  principal  activity  is  the  sale  of  food  or 

merchandise  within  an  enclosed  building  /hA.lth 

Personal  service  establishments  which  perform  services  indoors  (heal tn 
clubs,  barber/beauty  salons,  mortuaries,  photographic  studios,  etc.). 


estate. 


Generic  Cornmercial  Cleanup  Criteria  Algorithms 
The  following  section  provides  justification  for  the 

under- the  genetic  commercial  subcategories  III  and  IV.  ^*'®.  "^'^^“bcateaories 
establish  the  genetic  commercial  cleanup  criteria  for  commercial  sub  g 
III  and  IV  are  briefly  summarized  below. 

Groundwater:  The  worker  oopulatiotr  was  used  to  establish  exposure  parameters 

for  the  generic  commercial  groundwater  criteria.  Because  workers  are  expectea 
to  spend  the  most  time  on  site,  their  exposures  ate  assumed  to  be  greater  tnan 
exposures  to  the  general  public.  Protection  of  the  mote  highly  exposea 
population  assures  protection  of  the  general  public. 

Unlike  soil  exposures,  the  exposure  asstimptions  which  serve  as  the 
the  generic  groundwater  criteria  were  not  varied  between 

for  subcategory  I  which  assumes  the  ingestion  of  2  liters  of  ‘ 

meaningful  distinctions  could  be  made  between  commercial  land  use 
subcategories  and  water  ingestion  rates.  The  exposure  assumptions  and  the 
resulting  groundwater  criteria  do  not  differ  from 

generic  industrial  scenario.  Please  refer  to  the  narrative  on  groundwater 
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exposure  assumptions  in  the  generic  industrial  section  for  details.  When 
available,  State  Drinking  Water  Standards  serve  as  the  ultimate  drinking  water 
criterion,  unless  a  more  restrictive  aesthetic  cleanup  criterion  is  available. 


Soil:  The  exposure  assumptions  used  in  the  direct  contact  algorithms  are 

protective  for  a  "reasonable  maximum  exposure".  The  focus  was  the  worker 
population  within  each  subcategory  that  spends  the  largest  amount  of  time 
outdoors  engaged  in  activities  that  permit  contact  with  affected  soils.  The 
worker  population  in  both  commercial  subcategory  III  and  subcategory  IV 
represents  the  segment  of  the  population  within  the  subcategory  with  the 
highest  potential  exposures.  Protection  of  less  significantly  exposed 
populations,  like  customers  or  workers  who  spend  less  time  outdoors,  is 
thereby  assured.  * 

Generic  Commercial  Direct  Contact  Soil  Algorithm 


The  direct  contact  soil  algorithm  for  the  commercial  scenario  is  the  same  as 
the  industrial  direct  contact  soil  algorithm  with  the  exception  of  different 
values  for  two  exposure  parameters,  specifically,  exposure  frequency  (EF)  and 
the  skin  surface  area  (SA),  and  incorporation  of  an  exposure  time  parameter. 
Please  refer  to  the  generic  industrial  section  for  details  on  the  exposure 
assumptions  that  have  not  changed. 


CARCINOGENS : 


where. 


_ 10~*  X  BW  X  AT  X  CF _ _ 

SF  X  (EF  X  FD)  X  ED  X  FC  x  [UR.  x  AEi)  +  (SA  x  AF  x  AEd)  J 


10**  cancer  risk 
BW  (body  weight) 

AT  (averaging  time) 

CF  (conversion  factor) 

SF  (cancer  slope  factor,  mg/kg-d*^) 
EF  (exposure  frequency) 

FD  (fraction  of  work  day) 

ED  (exposure  duration) 

FC  (fraction  of  soil  contaminated) 
IRs  (soil  ingestion  rate) 

AEt  (ingest,  absorption  efficiency) 
SA  (skin  surface  area) 

AF  (soil  adherence  factor) 

AEd  (dermal  absorption  efficiency) 


acceptable  risk 
70  kg 

25,550  days 
lE+9  ug/kg 
chemical-specific 
(see  text) 

(see  text) 

21  yr 
1 

50  mg/day 
(see  text) 

(see  text) 

1.0  mg/cm^ 

(see  text) 


NONCARCINOGENS : 


_ HQ  X  RfD  X  BW  X  AT  X  CF _ 

(EF  X  FD)  X  ED  X  FC  X  [  (IR,  x  AEt)  +  (SA  x  AF  x  AEd)] 


where. 


HQ  (hazard  quotient) 

RfD (oral  reference  dose,  mg/kg  day) 

BW 

AT 

CF 

EF 

ED 

FD 

FC  (fraction  soil  contam*d) 


1 

chemical  specific 
70  kg 

7,665  days 
lE+9  ug/kg 
(see  text) 

21  yr 
(see  text) 

1 
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=50  mg/day 

ap*  =  (s®®  text) 

=1.0  mg/ cm" 

=  (see  text) 

AE<s 

These  e:h.ehiohs  yield  velues  which  represent  „„=e„r„ticns  in 

:!‘^ro,^L»/'^?“,r^'inToil“u,/trr  .uiCiply  by  1.000. 

Connoercial  Siabcategory  III  ^  «i-ation  attendant  who  must 

A  typical  receptor  in  bhis  s^cetegory  iS  a  gas  station  att 

perform  a  combination  of  indoor  an  „-t-hs  of  winter  would  preclude  an 

days/ year  was  derived  assuming  that  fou  Rain  and  other  inclement 

individual  from  coming  into  ^  r  ^  ‘^3  assumed  that  this  type  of 

weather  factors  were  not  considered  b  Allowing  for  three  weeks 

worker  must  still  perform  his/her  outdoor  adiustina  for  a  standard  five 

off  per  year  for  vacations  and  y^  of  potential 

day  work  week  yields  *  160)  .  Having  both  indoor  and  outdoor 

exposure  (i.e.,  365  120  2i  x  o/  is  conservatively  expected  to 

responsibilities,  this  type  of  commerci  outdoors  The  FD  parameter  is 

spend  four  out  of  eight  hours  per  work  day  outdoors.  The  eu  p 

equal  to  0.5  (4/8  hours). 

The  are.  of  alcih  .xpoa«i  ie  aeacced  Co  be  'b' 

Ihduacrial  worker.  2570  cmVday.  Thia  •y™*  ““  —iffed  by  a  worker 

forearms  of  the  receptor  are  available  for  exposure,  typiriea  oy 

wearing  a  short-sleeved  shirt  and  long  pants. 

Conanercial  Subcategory  IV  ..«„,..-»nted  bv  an  office  worker 

The  typical  worker  in  this  subcategory  may  P  derived  assximing  that 

who  eaca  lunch  and  taken  breakn  ““'f into  contact 
four  months  of  winter  would  preclude  an  ...r-ations  and  sick  leave  and 

with  soil.  Allowing  three  weeks  off  for  ^avs/vear.  As  .n  the 

adjusting  for  a  standard  five  day  work  week  day  out  of 

generic  industrial  scenario,  it  is  also  Since  this  type  of 

the  week.  This  results  in  a  value  of  ^  the^  work  dav,  reasonably  1.5 

receptor  is  outdoors  only  a  small  portion  of  hours  out  of  3)  is 

hourJ/day,  a  fraction  of  day  parameter 
incorporated  into  the  algorithm.  FD  is  equa 

Thin  type  cf  receptor  in  ennuced  td-b.  ' «'.'rinn '  nS”-™..^ 

t^rt  Jk\S%.""«rtVternk\T:;?S=e  .re.  Icr  thene  ekponed 

areas  is  4575  cm^/day. 

The  assumed  EF,  FD,  and  SA  values  for  the  two  commercial  subcategories  ate 
summarized  as  follows: 


Envircnmentai  Response  Division  Staff 
Operational  Memorandum  #14  {rev,  2) 


June  Sr  1995 
Page  21 


Commercial  Subcat.  Ill 
Commercial  Subcat.  IV 


Exposure 

Frequency 

160 

128 


Fraction 
of  Day 

0.50 

0.19 


Surface 

Area 

2570 

4575 


Attached  as  a  table  is  a  matrix  presenting  all  commercial  category  and 
subcategory  definitions  and  exposure  assumptions.  Use  this  table  when  trying 
to  determine  the  most  appropriate  commercial  land  use  subcategory  for  the  site 
in  question. 


June  6,  1995 

Environmental  Response  Division  scar-  ^  22 

Operacionai  Memorandum  #14  (rev.  2) 


assumptions. 


LAND  USE  CATECORIES  AND 

exposure  ASSUMPTIONS 

- - 

SUBCATEGORlca  ^ 

Exposure 

Frequency 

(d/year) 

Fraction 
of  Day 
(unitless) 

Exposure 

Duration 

Soil 

Ingestion 

Rate 

(mg/day) 

Skin 

Surface 

Area 

(cm^day) 

INDUSTRIAL 

primary  activity  it  industrial; 
propirty  has  landscaped  and/or 
unpaved  areas  maintained  by 
employees  on  a  regular  basis  or 
employees  are  present  whose 
primary  duties  are  performed 
outdoors;  access  to  general  public 

IS  restricted;  zoning  is  industrial 

<112 

<1 

<21 

<50 

12570 

COMMERCIAL 

primary  activity  is  commercial; 
access  is  unrestricted;  zoning  is 
commercial;  see  subcategories 

SUBCATEGORY  1 

a  property  where  children,  the 
elderly,  the  infirm  or  other  sensitive 

I  subpopuiations  are  housed, 
educated  or  otherwise  cared  for, 

e.g.,  schools,  nursing  homes,  day 
cares;  residential  cleanup  required 

<365 

<1 

<70 

l90 

varies  for 
diffefant 
agegrpa. 

SUBCATEGORY  II 

activities  similar  to  those 
characterized  in  industrial  category; 
industrial  cleanup  required 

<112 

<1 

<21 

<50 

<2570 

SUBCATEGORY  111 

pfoper^has  landscaped  or 
unpaved  areas  in  \Mhich  some 
employees  ¥viU  spend 
approximatety  half  of  their  work 
time,  e.g.,  gas  station  attendants 

<160 

<0.5“ 

<21 

<50 

<2570 

SUBCATEGORY  IV 

a  property  with  unpaved  or 
larutscaped  areas  that  will  be 
frequented  by  employees  on  an 
occasional  basis,  e.g.,  outdoor 
eating  areas 

<128 

<0.19 

<21 

<50 

<4575 

I 

I 

I 

I 

I 


PART  201  OF  THE  NATURAL  RESOURCES  AND  ENVIRONMENTAL  PROTECTION  ACT,  1994 

PA  451 

GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 
FOR  GROUNDWATER  AND  SOIL 

(REVISION  2) 

These  criteria  were  calculated  using  currently  available  toxicological  data.  Criteria  may  change  as  new  toxcity  data  become 
available.  They  are  not  necessarily  final  cleanup  standards.  The  determination  of  a  soil  concentration  protective  of  surface  water 
and/or  groundwater  in  an  aquifer  is  more  complex  than  for  residential  sites,  consequently,  there  are  no  values  shown  on  the  list. 
PLEASE  READ  THE  ATTACHED  OPERATIONAL  MEMORANDUM  FOR  DETAILS.  Carcinogenic  chemicals  are  shown  in  bold 
italics.  All  values  are  expressed  in  units  of  parts  per  billion  (ppb);  ug/l  in  water  and  ug/kg  in  soil.  (Values  are  converted  from  units  of 
parts  per  million  (ppm)  as  generated  by  algorithms).  Scientific  notation  is  represented  by  E+  or  E-  a  value,  for  example  2x10  is 
reported  as  2E+6.  Please  refer  to  Operational  Memorandum  #6  and  #8  for  information  concerning  method  detection  limits  and 
residential  cleanup  criteria,  respectively. 


GROUNDWATER  (ppb:ug/l)  I 

SOIL  (ppb:ug/kg) 

Chemical 

Heajtiv 

Based 

Drinking 

Water 

Vatue 

Aesthetic 

Drinking 

Wat®' 

Value 

GSl 

\/@km 

Target 

Direct  Contact  Value  1 

Target 

Method 

Detection 

Umitm 

Soil 

Mc^ 
Detection 
Umk  in 

Water 

liKlustrtal 

Commerce 
Subcategory  111 

Commercial 
Subcategory  IV 

3,dOO 

NA 

3.8 

5 

8.1  E+6 

1.0E+9{G} 

1.0E+9{G) 

330 

Acenaphthyien® 

75 

NA 

(B) 

5 

1.6E+7 

2.3E+7 

5.4E+7 

330 

Acetald^tyde 

2,700 

NA 

(B) 

500 

9.7E+7 

1.4E+8 

2.7E+8 

Z500 

Acetic  add 

12.000 

NA 

(B) 

18,000 

4.2E^ 

5.9E+8 

1.0E+9{G} 

9.0E+5 

Acetofw 

2,100 

NA 

25,000 

100 

7.48+7 

1.0E+8 

Z1E+8 

100 

Acetonitrile 

400 

NA 

810 

50 

1.4E+7 

2.0E+7 

3.9Ef7 

100 

Acrolein 

330 

NA 

2.5 

5 

1.2E+7 

1.7E+7 

3.3E+7 

10 

Acryiamid^ 

0.78 

NA 

9.1 

0.5 

33,(XX) 

47,000 

1.1  E+5 

5 

AcryUc  add 

11,000 

NA 

(B) 

NA 

3.9E+8 

5,5E+8 

1.0E+9{G) 

NA 

AcrylonM^ 

6.4 

NA 

2.2 

1 

46,000 

64,000 

1.3E+5 

10 

AlocMor 

2(C) 

NA 

48 

1 

1.9E+6 

2.6E+6 

6.2E46 

20 

Aldicarb 

3{C} 

NA 

(B) 

2 

4.5E+6 

6.3E+6 

1.5E+7 

50 

Aldicarb  sulfoxkie 

4(0 

NA 

(B) 

2 

5.9E+6 

8,2E+6 

1.9E+7 

50 

Aldtcarto  suifone 

2(0 

NA 

(B) 

2 

5.0E+6 

7.0E+6 

1.6E+7 

50 

AkSfin 

02 

NA 

0.0014 

0.01 

8,800 

12,000 

29,0(X) 

20 

Aluminum 

10 

50{A.F) 

(B) 

100 

ID 

ID 

ID 

700 

Ammonia 

10  (P) 

NA 

20(D) 

50 

ID{P} 

ID{P} 

ID{P} 

1,000 

AniUne 

610 

NA 

4 

20 

2.6E+7 

3.7E+7 

8.7E+7 

1,700 

Anthracene 

21.000 

NA 

1.1  E+5 

5 

1.0E+9{G} 

1.0E+9(G} 

1.0E+9{G} 

330 

Antimony 

6  {A.O 

NA 

50(A) 

5 

1.6E+6 

2.2E+6 

5.2E+6 

500 

Arsanie 

50  {A.C} 

NA 

11  {A} 

5 

83,000 

1.2E+5 

Z8E+5 

100 

Atnsiktm 

3(C} 

NA 

7.8 

1 

6.8E+5 

9.5E+5 

Z3E+6 

50 

Azobanxana 

32 

NA 

{B} 

NA 

1.4E+6 

1.9E+6 

4.5E+6 

NA 

Barium 

|  2  000{A,C}  NA 

630  (A.D) 

200 

3.2E+8 

4.4E+8 

1.0E+9{G} 

1,000 

Barnana 

|s(C) 

NA 

53 

5 

8.5E+5 

1.2E+6 

2.4E+6 

10 

I 


1 


GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERl 
r— “  'T”  groundwater  (ppb:ug/l) 


Drirtog 


Targ^ 

Limt  in 


Method 

! 

Comnwc^  Commerce 

UnM  k. 

\  Sufecatt^ylll  Subc^egs^lV 

GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA  REVISION  2 


Chemical 

GROUNDWATER  (ppb:ug/l) 

SOIL  (ppb:ug/kg) 

Haaith- 

Bascd 

Drir^ong 

Water 

Aesthsik: 

Dhnkk^ 

Valus 

GSI 

VakMi 

Target 
Method 
Detection 
Limit  in 
Water 

Direct  Contact  Value 

Target 
Method 
Detection 
Limit  in 

StMl 

Induatrtei 

Commercial 
Subcategory  III 

Commercial 
Subcatagory  IV 

2*Chk)roph6nd 

130 

NA 

10 

5 

4.6E+6 

6.5E-»^ 

1,3E+7 

330 

420 

NA 

{B} 

1 

1.5£-^7 

2.1  E+7 

4.1E-I-7 

10 

Chlocpyrifos 

63 

NA 

0.002 

0.2 

1.4E+7 

1.9E-»'7 

4.5E+7 

10 

Chromkim  (ill)  {1} 

100{A.C,J} 

NA 

77  (A.D) 

50 

1.0E+9  (G} 

1.0E-^9{G} 

1.0Ef9{G} 

2,500 

Chromium  (VI)  {1} 

100{A,C,J) 

NA 

7.3  {A} 

5 

2.2E+7 

3.0E+7 

7.1E<»-7 

200 

Chfym^mfQJ 

480 

NA 

0.31 

5 

ZIE-^7 

2.9E+7 

6.8E^7 

330 

C<MSt 

100 

NA 

{B) 

10 

2.3E<'7 

3.2E+7 

7.4E^7 

500 

Copp*r 

4,000  {A} 

1,000 

18  (A.D} 

25 

I.TE-^e 

ZAE^B 

5.6E-t>8 

I.CXX) 

6 

NA 

4.7 

10 

2.6E+5 

3.6E+5 

8.5E^ 

500 

Cysnkte{R} 

200  (C) 

NA 

5.2 

20 

9.9E>7 

1.4E+8 

3.3E+8 

500 

Cyciohonnons 

94,000 

NA 

(B) 

50 

1.0E+9(G} 

1.0E+9(G} 

1.0E+9(G} 

100 

Dscthal 

210 

NA 

(B) 

1 

4.5E+7 

6.3E+7 

1.5E+8 

20 

Dalapon 

200  {C} 

NA 

{B} 

10 

6.3E+7 

8.8E+7 

1.8E-i^ 

100 

4^*-DDO 

14 

NA 

0.0084 

0.02 

6.3E+S 

8.8E<^5 

Z1E-»6 

20 

4^^-DDE 

10 

NA 

0.005® 

0.02 

4.4E*^5 

6.2E-^5 

1.5E-^6 

20 

4~4'-DDT 

10 

NA 

4.4E't^ 

6.2E*^5 

1.5£^ 

20 

200 

NA 

(B) 

10 

4.5E+7 

6.3E+7 

1.5E48 

100 

OK-fvbutyl  phthsiato 

2,500 

NA 

12,000 

5 

5.4E+8 

7.6E+8 

1.0E^9(G} 

400  {C} 

NA 

{B} 

5 

Z1E4-7 

Z9E+7 

5.8E^7 

OMvoctyt  phths^s 

380 

NA 

{B) 

5 

8.1  E+7 

1.1  E^8 

ZTE^a 

330 

Diacetora 

ID 

NA 

{B) 

NA 

ID 

ID 

ID 

NA 

Olazinon 

3.8 

NA 

0.002 

0.5 

8.1E-»6 

I.IE-^6 

Z7E46 

10 

Dtii9n2o(s,h}9ntfW9C9ft9  (Q) 

0.48 

NA 

0.31 

5 

21,000 

29,000 

68.000 

10 

NA 

{B} 

5 

ID 

ID 

ID 

330 

Olbmnochioroimth&m 

100  {C,S) 

NA 

1 

3.0E+5 

4.1  E+5 

8.2E'J^ 

10 

Dibromomathan® 

230 

NA 

5 

5.0E4-7 

6.9E+7 

1.6E^ 

10 

1 ,2‘Otchlorob9nzdne 

600(0} 

NA 

7 

1 

6.4E+7 

9.0E+7 

1.8E<*^ 

10 

1  .S-Dichtorotenzdno 

600(0} 

NA 

180 

1 

6.4E^7 

9.0E+7 

1.8E^ 

10 

75(0} 

NA 

15 

1 

1.0E+6 

1.4E>6 

Z9E+6 

10 

3,T‘4}ichkmt9nxkiim 

7.7 

NA 

0.063 

20 

55, (XX) 

77, OCX) 

1.5E^5 

zooo 

Dichiofodtfkiofomathand 

4,800 

NA 

{8J 

1 

1.7E+8 

Z46-e^ 

4.8E^ 

10 

l.l-Oichioroatfwns 

2.500 

NA 

{B} 

1 

e.9E+7 

1.36^a 

Z5E+8 

10 

1,24Hd9k»n9thsm 

5(0} 

NA 

560 

1 

Z7E+5 

3.8E>^5 

7.6E-« 

10 

1 ,1  -Dichtoroethyfena 

7(0} 

NA 

32 

1 

7.4E^5 

1.0E+6 

Z1E+6 

10 

c»-1 ,2-Oichloro«ttTytone 

70(0} 

NA 

(B) 

1 

8.2£^ 

1.1E-»*7 

Z3E-8-7 

10 

trsrw-1 ,2-DichtefDott^ytefw 

100(0} 

NA 

300 

1.3E+7 

1.8E+7 

3.5E+7 

10 

Z6-Oichioro-4-nitroanttrM 

6,300 

NA 

(B) 

1.0E‘«^(G} 

1.0E-»^(G} 

1.0E*9{G} 

0.1 

2,4-Oichlorophand 

210 

NA 

34  {D} 

5 

4.5E«9'7 

6.3E-«*7 

1.5E-s^ 

330 

70(0} 

NA 

4? 

10 

4.5E^7 

6.3E«9-7 

1.5£^ 

700 

3 


6/5/9S 


ERC 


groundwater  (ppb'.ug/l) 


Dftntog 

Vato  Vto 


Target 
Method 
D®t^:tiofi 
Lkn^  in 
W®t@f 


Method  I 

Detect 

Comrrwcid  Commerci^ 

I  Lirmt  in 

!  Suixat^cry  ill  Subcats^jory  IV 

jSoii 

64 

1 

3 

1 

^  (B) 

0.1 

^  (B) 

5 

3.6E+5 

S-IE-i-S 

1,0E+6  1 

1.4e+5 

1.9E-s^ 

3.8E+5  1 

5.2E+5 

7.2E^5 

1.7E+6  S 

10 

ID 

ID  : 

Din^thyi 

fs| ,  N-Okrmth^^^nte 
N,N-DiJT^hy^*^© 


5.7E-8^ 

1.0E^9 

1.6E^ 

7.1E««-7 


1.6E«« 

){G} 

1 .0E‘<'9  (G} 

5.2E+7 

1 

4.6E*6 

3 

2.OE+0 

REVISION  2 


GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 


GROUNDWATER  (ppb:ugyi) 


Healttv 

Based 

Aesthetic 

Dfinkif^ 

Dr^>idng 

Water 

W^er  GSI 

Vakie 

1 -Fomiytpipahdine 


Gtyphouto 


H«qrf3fomobanzena 
Hwm:hkmt9S9S9e9e  (C-$9) 
H9X9cNoiotutaiihf99  ((>49} 


230 

NA 

36 

NA 

700  (C) 

NA 

0.4  {C} 

NA 

0.2  (C) 

NA 

92,000 

NA 

58 

NA 

1(C) 

NA 

45 

NA 

rvHexirw 


2-H0»anon6 


Iron 

l8obutyt  steohd 
l^ophoffww 


Isopropyl  alcohol 
L99d 


NA 

NA 

NA 

NA 

NA 


NA 

NA 

300  {A} 
NA 


Magnesium 

Manganese 


244ethyM"Chtoropheno>cyacelicacid 


2*MemyM,6<linArophanol 


2{A.C) 

10,000 

40(C) 

83 

21 


73 

1,000 


SOIL  (ppb:ug/kg) 


4,4’-m4hyftn9-bia2-cNomanUkM  (M) 
M«thyitn»  chlorUt9 
2-Mathytnaphthatsn* 


1  Direct  Contact  Value 

Target 

Industry 

Commerce 
Subcategory  lit 

Commercial 
Subcategory  IV 

M«^ 

Detection 

Linitin 

Soil 

8.2E^€ 

1.1  E+7 

2.3E+7 

NA 

1.5E^ 

2.1  E+6 

5.0E+6 

NA 

4.5E^ 

e.SE-^S 

1.064-9  (G) 

NA 

33,000 

47,000 

1.1E4-5 

20 

16,000 

23,000 

54,000 

20 

I.OE^^  (G) 

1.0E+9  (G) 

1.0E+9  (G) 

NA 

1.3E+7 

1.8E<'7 

4.2E+7 

w 

94,000 

1.3E+5 

3.1E4-5 

(K) 

1.9E+8 

Z7E+6 

6.4E+6 

{K} 

24.000 

33,000 

79,000 

20 

83,000 

1.2E+5 

Z8E-»^ 

20 

3.2E+7 

4.5E+7 

1.1  E+8 

{K} 

I.SE'^ 

2.5E48 

4.9E-^ 

so 

3.1  E-»^ 

4.3E**-8 

8.5E+8 

NA 

I.OE-*^ 

1.5E+8 

Z9E+8 

2.1  E^5 

6.8E46 

ID 

ID 

ID 

ZOOO 

2.4E*f8 

3.3E^ 

6.6E4^ 

4,400 

Z6E^7 

3.7E+7 

7.3E+7 

330 

4.8E>7 

6.7E+7 

1.3E+8 

4,400 

4.0E^5  (L) 

4.0E-»^  (L) 

4.0E4^  (t) 

1,000 

1.2E+5 

1.6E-^5 

3.8E4^ 

20 

1.0E+9  (G) 

1.0E+9  (G) 

1.0E+9{G} 

3,000 

2.2E^'7 

3.0E+7 

7.1  E+7 

ZOOO 

1.4£-»^ 

1.9E+8 

4.5E•^6 

100 

3.7E-»*8 

5.2E+8 

1.0E+9{G} 

4,400 

2.3E+7 

3.2E^7 

7.4E4-7 

so 

3.0E-^ 

4.2E+6 

8.3E4^ 

NA 

4.5E+6 

6.3E46 

1.5E^7 

100 

1.6E-^ 

Z2E^ 

5.2E+6 

1,700 

3.7E+7 

5.2E+7 

1.0E«fr8 

100 

2.5E+7 

3.4E4.7 

0.8E+7 

100 

2.0E46 

Z8E+8 

5.6E-^ 

NA 

ID 

ID 

ID 

SOQ 

5 


6/1 


GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP 


0(Mxr^  Drtr^iJ^ 

W@i^  W^GT 

Va 


Tar^ 

Method 


REVISION  2 
SOIL  (ppb:ug/l<g) _ 

Direct  Contact  Valu© _ |  Target 


Commerce 
Subcat®^^  I 


\/alu@ _ I  Target 

Methor- 

Mec 

Cofwmrc^  LifT>it  in 
Si^jcst^^y  IV  Sci 


2.3E-4-7 

3.2E-i-7  : 

1.8E«a 

2.3E-»’8  ! 

2-NSr8ah@nd 


100  {A,C) 

NA 

57{A,0>  S 

10,0CM{C,P}  NA 

{B1 

1,000  {C.P} 

NA 

(B) 

9.6 

NA 

1,9C»  < 

5S 

NA 

(B) 

REVISION  2 


GENERIC  INDUSTRIAL  AND  COMMERCIAL  CLEANUP  CRITERIA 


Chem 


TebuIWuron 


r jt 


GROUNDWATER  (ppb:ug/l) 

Heaith- 

Target 

Based 

Mettvsd 

Drinking  Drinking 

Detection 

Water  Water  GSI 

Limit  in 

Vakje  Value  Veka 

W^er 

1 ,2A5-Tdtrschk)rotore£8na 


1, 1, 1, 2*  Teir»Moro9tham 

1, 1,2,2’Teir»chk)ro9ihsm 


p^ToksMkm 

Tosapi99S99 


Tributytam^ 


1 ,2,4-T  richksrobenzsno 
1 , 1 J -TrichtoroathanQ 
1,  t2^TrtcMow9ihsn9 
Trtchkm^yhn9 
Tfichiorofluoronrwthana 


1,500  NA 

{0}  NA 

7,100  NA 

3.0E-5  {C}  NA 


130 

17 

5{C) 


2{A.C} 


1,000  {C}  79C 

18  NA 

3  {C)  NA 

270  NA 

29  NA 


1 ,2.3-TncHk)ropfcpsne 
1 ,1 ,2-Trichtort>-1 ,2,2-tr1fluofoethsr» 


70  {C} 

NA  : 

200  {C} 

NA  1 

5{C) 

NA  e 

5{C) 

NA  < 

7,300 

NA  ! 

Z1CX3 

NA  : 

320 

NA  : 

50  (C) 

NA  : 

120 

NA  \ 

S.SE'^S 

NA 

10,000 

NA  j 

13,000 

NA 

450 

NA  1 

ID 

NA  1 

NA  j 

SOIL  (ppb:ug/kg) 

1  Direct  Contact  Value  i 

Target 

MetM 

DetectK^ 

Commofctel 

Commercial 

Limkin 

Industrial 

Subcato^sry  III 

Subcategory  IV 

Spk 

3.2E+6 

4.4ei-8 

1,0E+9  {G} 

NA 

(0) 

{0} 

{0} 

0.01 

1.0E+9  {G} 

1.0E+9{G} 

1.0E+9  {G} 

20 

0.99 

1.4 

2.9 

0.001 

9.5E^ 

1.3E+6 

Z7E+6 

10 

1.2E-«^ 

1.7E+5 

3.5E+5 

10 

4.9E-»^ 

6.8E^^ 

1.4E+6 

10 

Z5E^7 

3.4E^-7 

6.8E^'7 

10,000 

3.0E+5 

4.2E-»^ 

1.0E+6 

500 

1.6E^ 

2.3E+8 

4.6E+8 

10 

7.9E+5 

1.1  E+6 

2.6E-t^ 

NA 

23,000 

3Z000 

63,000 

170 

5.9E+7 

8.2E*s-7 

1.9E^ 

20 

1.0E+8 

1.5E4B 

Z9E+6 

INA 

6.8E't-7 

9.5E+7 

Z2E-»'8 

330 

Z1E^7 

Z9E^7 

5.8E+7 

10 

4.4E+5 

6.1  E+5 

1.2E-*^ 

10 

1.6E^ 

2.2E*^ 

4.3E<^ 

Z6E^ 

3.6E<^ 

7.3E^ 

10 

4.5E+8 
1.4E+7 
3.4E^7 
2.6E+7 
1.0E+9  (G) 


6.3E«*^ 

1.9E-»*7 

4.7E+7 

3.6E+7 

1.0E4>9{G} 


1.0E+9{G} 
4.5E^7 
1.1  E^8 
8.5E4^7 
1.0E^9{G> 


3.7E+8 

5.2E+8 

1.0E^{G} 

1.0E>9{G} 

1.0E+9{G} 

1.0£^9{G} 

2.0E+7 

Z7E-»*7 

6.4E^7 

ID 

ID 

ID 

ID 

ID 

ID 

1 ,3,5-ThmethyfbanzenQ 


Vanadkim 


Vinylacetate 

VlnyiehM^ 

White  phoephofU8{R} 

Xylenee 

Zinc 


3.9E+7 

5.5E^7 

1.3E+6 

6.5E+7 

9.2E^7 

1.8E4^ 

11,000 

16,000 

31,000 

68,000. 

^,000. 

Z2E^. 

1.0£^{G} 

1.0E-H5{GJ 

1.0E<t^(G} 

1.0E+9{G) 

1.0E-»^{G) 

1.0E-^{Q} 
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Footnotes 


Background,  as  dafinad  in  Ruia  701  (c),  may  ba  substMad  if  hi, bar  than  tha  claanup  cnlana. 

Chamicai  has  ahhar  no.  ba.n  avaluatad  or  an  inadaguata  data  ba«  praciudas  .ha  davaiopman.  of  a  GSi  vaiua 

Contact  an  ERD  toxicologist  for  assistance. 

S.a.e  o,  Michigan  Ddnking  Wa.ar  S.andani  .s.a^  pumuan,  .0  Sacdion  5  0.  .ha  Sa,a  Dnnkin,  Wa.ar  AC,  A< 
No.  399  of  the  Public  Acts  of  1976  used  as  the  default. 

SSI  vaiua  is  pH.  tampera.um.  orwa.ar  hanJness  depandan..  Con.aC  an  ERD  toxlcoiogis.  for  datails. 

Chamicai,  dua  to  te  physioochamical  prbp«..ias.  is  no.  axpacad  .0  leach  .hmugh  soils  .0  g,oundwa.ar  under 

most  conditions. 

Pnjfassional  judgman.  used  .0  dararmin.  .ha.  50  ppb  of  aluminum  in  drinking  wa.er  Is  prCaCIva  of  human 

health. 

Criteria  exceeds  100%  in  soil,  hence  it  is  reduced  to  100%. 


N}  Criteria  is  based  on  agricultural  impacts  (phytotoxicity),  not  20X  groundwater  criterion.  | 

1}  Valence-specific  chromium  data  (Cr  III  and  Cr  VI)  must  ^  must  be  applied  3| 

from  being  used  as  a  public  water  supply,  currently  or  in  the  future. 

d,  Chomloal  may  b.  prasan.  In  savaral  isomar  fonns.  Isomar  spaoifio  ooncanhahons  mus.  b,  oombinad  for  | 

■  ^  comparison  to  criteria.  Contact  an  ERD  toxicologist  for  further  explanation. 

-K)  Two  differant  analytical  methods  and  larget  mefbod  datection  limits  are  available  for  this  chamicai.  Refer  to  . 
^  Operational  Memorandum  #6  for  details.  ■ 

tL>  Oritarta  davalop«t  using  tha  U.S.  ERA  Intagrat^  a^ST^^S^r  | 

Contact  an  ERD  toxicologist  for  further  explanation. 

{M>  Also  known  as  MBOCA.  " 

{N}  Also  known  as  Sllvex.  ■ 

an  ERD  toxicologist  for  details.  I 

(P)  All  potential  sources  of  nitrogen-nilrate  mus.  be  combined  and  compared  .c  nbrate  erherta.  Contaa  an  ERD 

toxicologic  for  details.  I 

(Q)  erherta  .or  carcinogenic  polynuclear  arbma.lchydrbca.t<ms  (PAHS)  were  developed  using -relauve  ■ 

potential  potencies’  (RPPs)  to  benzo(a) pyrene. 

(R)  Chemical  may  be  reactive  in  soil.  “ 

{S}  Concentrations  of  trihalomethanes  in  groundwater  must  be  combined  to  determine  compliance  with  the  health- 
based  drinking  water  value  of  100  ppb.  | 

(TT  TOMcSuSaancesConmlAa.  subpart  G- PCS  spilt  Cleanup  Policy  standartsms*  be  more  resWOlve. 


ID  =  Inadequate  data  to  develop  criterion;  NA  =  Not  availabl®. 


MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


September  30,  1993 


TO;  Environmental  Response  Division  Staff 

FROM:  Alan  J.  Howard,  Chief,  Environmental  Response  Division 

SUBJECT:  MERA  Operational  Memorandum  #15:  Default  Type  A  Cleanup  Criteria 


In  order  to  facilitate  cleanup  decisions  at  sites  at  which  naturally  occurring 
metals  may  be  of  concern,  the  following  acceptable  default  Type  A  soil  cleanup 
criteria  have  been  established.  These  values  are  based  on  analysis  of  the 
database  for  the  Michigan  Background  Soil  Survey  (April  1991)  which  is 
maintained  by  Waste  Management  Division  (WMD) .  They  represent^ the  mean  plus 
one  standard  deviation  for  WMD  data  from  combined  clay,  topsoil  and  sand 
categories.  The  values  are  presented  in  two  significant  figures.  Data  should 
be  rounded  to  two  significant  figures  for  comparison. 

Table  1:  ACCEPTABLE  DEFAULT  VALUES 
nPE  A  SOIL  CLEANUP  CRITERIA 


0.0^, 

3.0 


Acceptable 

Substance  Concentration  fmo/kq) 

Substance 

Acceptable 

Concentration 

(mq/kq) 

.  o 

A1 uminum 

6900 

Iron 

12000 

!o.O  c 

c 

Arsenic 

5.8 

Mercury 

0.13 

Barium 

75 

Lithium 

9.8 

•  r- 

Cadmi urn 

1.2 

Manganese 

440 

1.0  c 

- 

Cobalt 

6.8 

Nickel 

20 

\l  .o  c. 

C-/ 

Chromium  (total) 

18  - 

Lead 

21 

o 

Copper 

32 

Selenium 

0.41 

0.3-  (L 

Cyanide 

0.39 

Silver 

1.0 

0»  (bfo  ^ 

The  default  values 

apply  as  follows: 

Zinc 

47 

1,  If  measured  concentrations  at  a  site  do  not  exceed  the  values  listed  in 
Table  1,  site  specific  samples  to  establish  background  are  not  required. 

2.  The  values  apply  to  all  soil  types,  statewide. 


3.  It  is  acceptable  to  establish  a  site-specific  background  concentration 
higher  than  the  default  values.  Such  sampling  should  be  conducted 
according  to  requirements  in  existence  before  the  issuance  of  this 
memorandum.  Comparison  of  site  values  is  made  against  the  mean  plus 
three  standard  deviations  calculated  from  background  samples  as  provided 
for  in  existing  ERD  guidance  regarding  verification  of  soil  remediation. 


Marciiifilte  District 
ERD 


Operational  Memorandum  #15 


Page  Z 


September  30,  1993 


annrove  Tvoe  A  cleanuos  based  on  a  regionally  proximate 
llmrolZ  :!lue'hTh'r-  tL  the  default  values.  Comparison  should  be 
made  as  in  #3,  above. 


This  memorandum  is  intended  to  provide 
consistent  application  of  the  Michigan 
307,  as  amended)  and  the  Administrative 
document  is  not  intended  to  convey  any 
duties  or  responsibilities  under  law. 
herein  are  subject  to  revision. 


guidance  to  Division  staff  to  foster 
Environmental  Response  Act  (1982  PA 
Rules  promulgated  thereunder.  This 
rights  to  any  parties  nor  create  any 
This  document  and  matters  addressed 


Any  questions  about  this  memorandum  should  be  di 
517-373-0907. 


rev. 

cc: 


0  o.  .  • 

Dennis  Drake,  Air  Quality  Division 
Bob  Miller,  Surface  Water  Quality  Division 
Tom  Segall,  Geological  Survey  Division 
Jim  Sygo,  Waste  Management  Division 


APPENDIX  M 


RISK  ASSESSMENT 


TABLE  M-1  CANCER/HAZARD  ESTIMATE  -  SOIL  INGESTION 
FUTURE  LAND  USE  SCENARIO  -  CONSTRUCTION  WORKER 
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